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Abstract 
As part of the Critical Trends Assessment Program (CTAP) of the Illinois 
Department of Natural Resources, 18 potential reference quality stream reaches in the 
Grand Prairie Natural Division were evaluated in May 2004 and 2005.  This 
agriculturally dominated region, located in east central Illinois, is among the most highly 
modified in the state.  Illinois Environmental Protection Agency high quality fish 
stations, Illinois Natural History Survey insect collection data, and best professional 
knowledge were used to choose which streams to evaluate.  The quality of these sites was 
assessed using the species richness of Ephemeroptera, Plecoptera, and Trichoptera insect 
orders (EPT), a modified Hilsenhoff Biotic Index (HBI), and a 12 parameter Habitat 
Quality Index (HQI).  Reference quality streams were compared to 21 randomly selected 
meandering and 30 randomly selected channelized streams which were assessed by the 
Critical Trends Assessment Program between 1997 and 2001.   
The results from this research indicate that reference streams were consistently of 
higher quality than random streams, and are representative of the biotic potential of the 
Grand Prairie.  A GLM ANOVA showed that both channel alteration and stream size 
were significant factors governing stream quality.  Streams with meandering courses and 
a larger wetted width were generally healthier in terms of EPT, HBI, and HQI.  However, 
HBI appeared to be a less sensitive measure of stream quality.  The extent of stream 
channelization, especially in terms of loss of pool variability and sinuosity, appeared to 
be a major cause of degradation in stream quality.   
A regionally specific rating scale now exists for the Grand Prairie that puts 51 
randomly sampled streams into context.  The findings of this research are consistent with 
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earlier findings for statewide random sites reported by CTAP.  Overall, 31.4% of 
randomly chosen streams in the region were classified as having fair stream quality, 
47.1% were of poor condition, 13.7% were good quality, and 7.8% were excellent quality 
(Fig. 27).   
This study has provided additional evidence that stream quality in Illinois is low 
and is a result of extensive channel alteration.   
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Chapter 1: Introduction  
Before European settlers arrived in the Grand Prairie Natural Division of Illinois 
(Grand Prairie), its streams meandered through marshes and wet prairies, often lacking a 
defined channel.  Since 1879 farmers have improved the drainage of their fields by 
installing field tiles and straightening and deepening stream channels.  Channelized 
streams now have flashy flows causing erosion, flooding, and scouring of the streambed.  
Removal of riparian vegetation has resulted in greater fluctuations (higher highs and 
lower lows) in the water temperature (Wiley et al. 1990).  Fertilizer run-off causes 
excessive growth of algae and fluctuations in dissolved oxygen concentrations (Larimore 
and Bayley 1996).  These impacts, and certainly others, have lead to extirpations of 
Illinois aquatic fauna.  Cummings (1991), Burr (1991) and DeWalt et al. (2005) found 
that, throughout the 20th Century, the state has suffered losses of 20.8% of native 
mussels, several native fish, and 28.6% of stoneflies (Insecta: Plecoptera).   
The ecology of these unique prairie streams has not been as well characterized as 
eastern forested streams.  In prairie streams, almost the inverse longitudinal pattern of 
nutrient input and location of functional feeding groups exist from that described in the 
river continuum concept (Wiley et al. 1990).  Small headwater streams are usually lined 
by grasses and shrubs, have more sunlight input and greater production of periphyton 
feeding more gatherers and filterers in the invertebrate community.  Larger streams 
provide firebreaks, allowing for the development of a gallery forest increasing the coarse 
particulate organic matter and thus the predominance of shredders.   
The Grand Prairie is also important to characterize because it constitutes about 
30% of the State’s land mass, for which the lack of reference data makes it difficult to 
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accurately access stream quality.  The Critical Trends Assessment Program (CTAP) of 
the Illinois Natural History Survey (INHS) reports that as little as 3% of the streams in 
the state are rated as having excellent biological integrity (DeWalt 2003).  Currently, 
CTAP does not have enough data on high quality streams because its randomized 
sampling design captures the quality of streams in proportion to their existence in the 
landscape.  Characterization of the Grand Prairie’s highest quality streams would help to 
put into context 51 previously sampled, randomly chosen CTAP sites.   
In locating and characterizing the remaining high quality streams in the Grand 
Prairie, this project may help to establish greater protection for them, possibly through 
designation as Illinois Outstanding Resource Waters.  Additionally, specimens from the 
study will help to document the present location and population viability of sensitive 
Ephemeroptera, Plecoptera and Trichoptera (EPT) taxa.  Comparisons with historical data 
for the region may also demonstrate species losses and species expansions.  This 
information would help policy makers and resource managers to set water quality goals 
for the Grand Prairie.  Reference streams can provide benchmarks to set standards for 
restoration assessments and to measure goal attainment.  
This project had several objectives.  The first objective is to identify 15-20 least-
impacted wadeable streams in the Grand Prairie.  The second objective is to use CTAP 
protocols to characterize the biological, physical and chemical characteristics of the 
stream.  The third objective is to compare these characteristics between reference quality 
streams and randomly sampled streams in the study area.  The final objective is to 
develop a multimetric index and assign quality ratings (e.g. excellent, good, fair, poor) to 
randomly selected CTAP sites.   
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Chapter 2: Literature Review 
Illinois Streams: Historical vs. Current Condition  
The Illinois landscape was created by a series of glacial events including the 
Illinoisan (125,000 to 300,000 years ago) and the Wisconsinan (10,000 to 75,000 years 
ago) (Wiggers 1997).  These glacial events, especially the latest one, left behind a 
flattened, poorly drained terrain as evidenced by the presettlement land cover presented 
in Fig. 1 (Szafoni 2003, IDNR et al. 2003).  About 10,000 years ago, after the retreat of 
the ice sheets, a prairie formed.  A higher frequency of severe drought years, the 
prevalence of fire caused by lightning strikes and Native Americans, and the flat 
landscape that provided few firebreaks caused these prairies to develop where some 
climatic features would suggest the formation of a forest community (Chagnon et al. 
2003). 
The presettlement landform had meandering streams with large intervening areas 
that lacked defined drainage courses.  The later resulted in marshes and wet and tallgrass 
prairie.  On the prairie, small streams were usually lined by grasses and shrubs, while 
larger streams provided firebreaks, allowing for the development of a gallery forest 
(Larimore and Bayley 1996, Wiley et al. 1990).  The rich prairie soils enticed settlers to 
plow the sod in spite of the wetness.  To improve drainage, farmers straightened existing 
streams, shortening their length in some cases, while ditching added streams where none 
had existed (Wiley et al. 1990).  In addition to creating ditches, farmers also tiled their 
fields, lowering the water table.   
Over the past 200 years, the most significant change in land cover in the Grand 
Prairie has been the conversion of prairie to crop land (Table 1, Fig. 2).  Surprisingly, 
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forest, and open water have increased over this period, but this is not generally thought of 
as an improvement, as the quality of these systems is degraded (IDENR 1994).   
 
Figure 1. Presettlement land cover of the Grand Prairie Natural Division of Illinois. 
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Figure 2. 2000 land cover of the Grand Prairie Natural Division of Illinois. 
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Table 1. Comparison of land cover between presettlement and 
contemporary times in the Grand Prairie Natural Division of 
Illinois. 
Categories 
Early 1800’s 
Presettlementa 
(%) 
Land Cover of 
Illinois 1999-2000b 
(%) 
Forest 2.1 3.7 
Prairie/ Rural Grassland 97.5 8.9 
Open Water 0.3 0.7 
Wetland 0.7 1.5 
Agriculture 0 80.5 
Urban 0 3.4 
aSzafoni 2003, bIDNR et al. 2003 
 
With the passing of the Illinois Farm Drainage Act of 1879, farmers organized 
into local drainage cooperatives, with the power to levee taxes on landowners within a 
drainage (Larimore and Bayley 1996).  This and the advent of powerful ditching and 
tiling machinery have been effective at drastically changing drainage patterns in central 
Illinois.  As a result, Mattingly et al. (1993) have found that at least 25% of all surface 
water resources have been highly modified either by channelization and/or levee 
construction.  Unfortunately, these authors found that some basins in the Grand Prairie 
had much greater alteration.  The Kankakee, Mackinaw, Vermillion (Wabash), 
Vermillion (Illinois), and Sangamon have an average of 91% channelization of the length 
of their highest order streams (Mattingly et al.1993.  Larimore and Bayley (1996) report 
that 82% of the drainage of Champaign County was altered by 1959.   
Because of field tiling, straightened stream channels now fill rapidly after rains 
and carry this flow quickly downstream causing erosion, flooding, and scouring of the 
streambed.  The lowering of the water table, due to tiling, contributes to low flows and 
algae choked channels by late summer.  The removal of trees from larger streams and the 
reduced groundwater flow in summer, while not changing the average stream 
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temperature, has caused greater fluctuation in stream temperatures (Wiley et al. 1987).  
Upstream, open reaches rise to 95°F (35°C) in summer, with fluctuations ranging from 
20-26°F (11-15°C) in the course of one day (Larimore and Bayley 1996, Wiley et al. 
1990).  More natural streams, such as those in the upper parts of the Vermilion (Wabash) 
river basin, have diel temperature fluctuations were 15°C in spring and fall and 10°C in 
summer.  
 The loss of adjacent wetland habitat has reduced the ability of rivers to provide 
nurseries for fish, filter nutrients, and stabilize flows.  Changes in nutrient concentrations 
due to fertilizer run-off have resulted in the luxuriant growth of algae, and greater 
fluctuations in dissolved oxygen availability and demand.  Aquatic vascular plants have 
declined due to changes in hydrology, herbicide use, and ditch maintenance.  This has 
reduced habitat for fish and macroinvertebrates, and increased turbidity.  Sedimentation 
increased initially due to overland runoff, aided by deep plowing, but conservation tillage 
has greatly ameliorated this source of degradation (Larimore and Bayley 1996). 
Sedimentation also increases turbidity, influencing light extinction depth, which may 
have negative consequences for aquatic vascular plant growth.   
The Illinois Environmental Protection Agency (IEPA) has designated 62.5% of 
the state's 15,304 assessed stream miles as having good water quality, 36.1% as fair, and 
1.4% as poor (IEPA 2000).  Since the Clean Water Act of 1972, Illinois water quality has 
improved due to the regulation of point sources of pollution, but non-point sources such 
as nitrogen and phosphorus run-off from row crop agriculture, lawn and roadway runoff, 
soil erosion, and livestock waste continue to be a problem (IDENR 1994).  The IEPA 
(2000) reports that agricultural practices are largely responsible for 76.1% of impaired 
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streams and 98.5% of impaired lakes in Illinois.  Agriculture related pollutants from the 
Mississippi Valley have been credited with the creation of a hypoxic, or deoxygenated, 
area found in the Gulf of Mexico (Goolsby et al. 1999).  This has had significant negative 
economic impacts on commercial fishing industry from the Illinois River to the 
Mississippi River and down into the Gulf of Mexico (Diaz and Solow 1999).  
Biomonitoring Using Aquatic Macroinvertebrates 
Aquatic macroinvertebrates are organisms such as worms, mollusks, crustaceans, 
and insects that are visible with the naked eye and lack a backbone.  The use of 
macroinvertebrates as indicators of organic pollution levels began in Europe and dates 
back to the industrial revolution (Rosenberg and Resh 1996).  Today, scientists draw 
conclusions about water quality based on quantitative sampling of macroinvertebrate and 
fish assemblages or by interpreting ecosystem function through the use of functional 
feeding groups.  Most scientists use several indicator organisms for biomonitoring.   
 There are many positive reasons for using macroinvertebrates over other 
biological assemblages (Rosenberg and Resh 1993); 1) their collection is relatively easy 
and requires little specialized equipment; 2) they are less vagile than fish, providing 
information about impacts at the local scale; 3) they occur in all water bodies and exhibit 
a broad range of tolerances and occupy all consumer trophic levels (Barbour et al. 1999); 
and 4) the have relatively long life cycles that allow them to reflect aquatic conditions 
over months or years. 
Alternatively, there are disadvantages to using macroinvertebrates for assessing 
water quality (Rosenberg and Resh 1993).  Quantitative sampling is often difficult 
because species require specific habitats, current speeds, food size, or spawning habitat.  
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These conditions or resources are often patchy leading to a discontinuous distribution of 
the invertebrates.  Aquatic insects, in particular, vary in abundance, size, and ease of 
identification seasonally.  These aspects must be taken into account when designing 
monitoring programs or comparing samples from wide ranging locations and time 
frames.  Additionally, since lotic macroinvertebrates often drift, they may be carried out 
of their normal habitat, leading to false conclusions about stream condition.  
Barbour et al. (1999) and the US Environmental Protection Agency (USEPA) 
have promoted the use of Rapid Bioassessment Protocols (RBPs) to increase the use of 
biological data in assessment of streams.  These RBPs often save time and money as 
opposed to more rigorous, quantitative sampling procedures.  In particular, Resh and 
Jackson (1993) provide a lengthy review of RBPs for macroinvertebrates.  They discuss a 
wide range of RBP metrics including taxonomic richness, relative abundance of indicator 
taxa, proportions of functional feeding groups, and community diversity and similarity 
indices. 
Barbour et al. (1992) tested many of the USEPA RBP metrics and found that 
some were more efficiently obtained and communicated than others.  The sum of the 
number of taxa of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera 
(caddisflies), the EPT index, was one of these.  Lenat and Penrose (1996) presented a 
history of use and rationale for EPT as an index of stream condition.  Lenat (1993) found 
that quality ratings based on the EPT index varied predictably across ecoregions in North 
Carolina.  Leant and Penrose (1996) reported that EPT richness correlated well with 
several measures of stream ecosystem function and demonstrated that it could assess 
habitat-specific impact.  Additionally, numerical disturbance/pollution tolerances exist 
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for many EPT taxa resident in the upper Midwest (Hilsenhoff 1987) and are summarized 
for elsewhere in the USA by Barbour et al. (1999).   
There have been many biotic indices developed in both Europe and North 
America (Resh and Jackson 1993).  These indices utilize pollution tolerance categories or 
numerical values for specific organisms.  These values often result from best professional 
judgment (Hilsenhoff 1987) or from empirical data (Lenat 1993) and are used to calculate 
a weighted average for a sample or site.  Examples include the Belgian Biotic Index, 
Hilsenhoff’s Biotic Index, the Saprobic Index, and the North Carolina Biotic Index (Resh 
and Jackson 1993). 
Some North American scientists have adopted the use of additive, multi-metric 
indices that utilize a combination of species richness, average pollution tolerance, trophic 
metrics, and the presence of certain indicator taxa (Gerritsen 1995).  Multi-metric 
methods produce a single score that is favored by managers.  The index may be compared 
against a standard scale, possibly one developed using reference conditions.  A recent 
example is Florida’s Stream Condition Index which uses taxa richness, trophic metrics, 
and the Shannon-Wiener index of diversity (Barbour et al. 1996).   
Conversely, multivariate approaches are favored in many European and British 
Commonwealth countries (Reynoldson et al. 1997).  This approach predicts the 
probability that certain taxa occur at a site.  The number of taxa actually collected is 
compared to the number predicted to occur; thus, the ratio of observed to expected taxa is 
used to rate a reach.  Reynoldson et al. (1997) compared two multivariate approaches 
with the multi-metric Florida Stream Condition Index in light of establishing reference 
conditions.  They found that multivariate approaches were superior in assigning reference 
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streams to ecoregions, stream size categories, and biotic groups than were multi-metric 
methods.  
Stream Reference Conditions 
If we wish to adequately track the overall health of streams and use this 
information to form ecologically sound policy and management plans, we need to 
increase our understanding of the regional biotic potential of streams, producing a context 
for regional sampling.  This context may be obtained by characterization of reference 
streams.  Reynoldson et al. (1997) defines a reference stream as “the condition that is 
representative of a group of minimally disturbed sites organized by selected physical, 
chemical and biological characteristics.  Minimally disturbed sites are those “with slight 
anthropogenic perturbation relative to the overall region of the study” (Barbour et al. 
1996).  Such anthropogenic impacts might include point sources, removal of riparian 
vegetation, non-point source run-off from agricultural fields and impervious surfaces in 
urban areas, introduction of invasive species, or straightening of a stream’s natural 
channel.   
It is important to establish reference streams regionally, because the 
characteristics of a stream vary due to underlying geomorphic conditions, which often 
change at a regional spatial scale (Hughes et al. 1995).  The establishment of regional 
reference streams allows researchers to calibrate assessment metrics and indices (Barbour 
et al. 1995) and to compare to non-reference streams.  
To delineate study units, most stream assessment programs use the ecoregion 
concept developed by Omernik (1995).  Ecoregions delimit large areas with relatively 
homogenous characteristics.  They also suggest areas within which similar responses and 
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management strategies are applicable (Omernik and Bailey 1997).  Omernik (19897) 
compiled ecoregion maps using surficial geology, physiography, vegetation, climate, 
soils, land use, wildlife, and hydrology.  Four levels of ecological classification have 
been adopted (Omernick 1995).  Levels I through III are too coarse for the purposes of 
this study, and level IV ecoregions are still in the planning stage for Illinois.   
Schwegman (1973) provides an ecologically sound substitute for ecoregions in 
the form of Illinois Natural Divisions.  This classification system divides Illinois into 14 
distinct areas based on glacial history, bedrock, topography, soils, and plant communities.  
CTAP aquatic biologists have chosen this ecological classification system as providing a 
better fit with local conditions than ecoregions, although usefulness of some of the 
smaller divisions has not yet been established.  The program has begun establishing 
reference conditions, having completed a study for the Northeastern Morainal division 
(DeWalt 2002b).  CTAP will continue to establish reference conditions in other Natural 
Divisions.  
When choosing regional reference streams, it is recommended that they have 
limited human impacts and be representative of the region in which they are found 
(Barbour et al. 1996).  This should be reflected in the stream’s riparian vegetation, 
substrate materials, channel structure, hydrograph, bank stability, natural odor and color, 
and aquatic communities.  Anthropogenic impacts might include habitat alteration, non-
point source run-off, atmospheric deposition of pollutants, over-fishing, introduction of 
invasive species, or channelization.  No single stream reach will be completely free of 
human impacts or be completely representative, so a variety of sites meeting most of 
these criteria should be selected.  Some regions are so highly disturbed that adequate 
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reference conditions may not be established.  In such cases, alternatives such as historical 
data, simulation models or expert opinion may be necessary (Barbour et al. 1996).  
Despite the fact that the Grand Prairie has had most of its drainage altered for agricultural 
purposes, relatively high quality streams can still be found there, ones that have had some 
series of factors combine to produce least impacted conditions.   
The use of a Geographic Information System (GIS) is usually an efficient way to 
select least impacted and representative streams.  Many state agencies have used this tool 
for such purposes (Barbour et al. 1996, USEPA 2002).  Steedman (1988), Omernik et al. 
(1981) and Osborne and Wiley (1988) have all found that surrounding land uses greatly 
impact in-stream habitat conditions.  By measuring the amount of disturbance related 
land cover (agriculture or urbanization) in a given stream’s watershed, we may assess the 
amount of human induced disturbance in a stream’s watershed and thus predict the biotic 
integrity of that stream.   
There have been many studies published to address the question of which spatial 
scale is most useful for predicting freshwater biota.  It is generally accepted that the 
riparian zone influences organic matter input, shade, and nutrients but the larger 
catchment influences chemistry, hydrology, and sediment delivery (Allan and Johnson 
1997).  Hawkins et al. (2000) and Roth et al. (1996) suggest the use of a tiered 
classification utilizing both reach level and catchment-level features.  The catchment 
level is good for initial stratification to ensure adequate representation of landscape 
features and to refine classification, but the reach level features should form the 
foundation of stream classification.   
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Once reference streams are selected, they should be tested using accepted 
bioassessment methods e.g., those of CTAP (DeWalt 2002a).  The results of the 
bioassessment of reference streams are then compared to the bioassessment of impaired 
streams.  This comparison will confirm whether the chosen reference sites are truly least-
impaired.  Commonly, multivariate tests are used such as discriminant analysis to 
determine whether an individual site is a member of the least-impaired reference 
population (Barbour et al. 1996).  Those reference sites that display drastic separation in 
multivariate space may be discarded as outliers.  Alternatively, indicator values may be 
tested using analysis of variance or two-sample t-tests, depending upon the number of 
categories one is testing.  Once reference data are demonstrated to be significantly 
different from non-reference data, a scale may be established to rate the quality of non-
reference sites.  Common methods for building a scale include setting percentile ranges 
for single or multi-metric measures, or the use of the mean and multiples of its standard 
deviation to establish numerical criteria.   
The IEPA is currently establishing biocriteria for the entire state based on the 
Index of Biotic Integrity for fish (Karr et al. 1986).  Using samples collected from 1982 
to 1997, they determined the level of human impact occurring in the watershed at a site, 
date event.  At each site they assessed non-biological measures of human impact such as 
the presence of channelization, substrate diversity, degree of sedimentation, sediment and 
water chemistry, and land cover.  Native fish species richness was used as a criterion for 
some samples that were between least-disturbed and something more degraded.  After 
selecting least-disturbed fish samples, they calculated a refined fish IBI to define 
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biological benchmarks of what a high-integrity fish community should be (Smogor pers. 
comm.).   
Description of Study Area 
This study took place in the Grand Prairie Section of the Grand Prairie Natural 
Division of Illinois, the largest of the Illinois natural divisions, occupying 26% of the 
state (IDNR 2000) (see Fig 3).  Schwegman (1973) describes the Grand Prairie as being 
affected by the late stages of Wisconsinian glaciation.  The topography is flat to gently 
rolling with low ridges formed by glacial moraines.  Its fine-textured, high clay soils are 
poorly drained in many places, resulting in extensive wet prairies and marshes.  Native 
vegetation was tallgrass prairie dominated by big bluestem (Andropogon gerardii) and 
Indian grass (Sorhgastrum nutans).  Trees were present along streams and in scattered 
groves, savanna, and upland forest on moraines and other glacial features.   
There are 10 major river basins in the Grand Prairie Section.  Table 2 shows that 
the Lower Sangamon and Kaskaskia basins are the largest, and that the Fox Basin has the 
greatest urban coverage (17 %).  The Vermillion (Illinois) basin has the greatest 
percentage of row crop agriculture (84 %), while the Fox has the least (50 %).  The 
Illinois River Bluffs, Embarras, and Kaskaskia basins have the most forest cover (15 %, 
13 %, and 13 %, respectively), and the Kaskaskia and Fox basins have the most rural 
grassland (17 % and 19 %).  All the basins have 5 % or less urban cover (except the Fox) 
and 4 % or less wetland cover.   
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Fig. 3 Study Area for reference conditions in the Grand Prairie Natural Division of 
Illinois 
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Table 2. Land cover of the 10 Major River Basins in the Grand Prairie Section of 
the Grand Prairie Natural Division of Illinois. 
Basin 
Agri. 
% 
Rural 
Grassland 
% 
Forest 
% 
Wetland 
% 
Urban 
% 
Total 
Area 
(mi2) 
Percent 
of Study 
Area 
Fox 50 17 11 4 17 1708 6 
Illinois River 
Bluffs 60 16 15 2 5 2673 13 
Vermilion 
(Illinois R.) 84 12 2 <1 2 1321 9 
Kankakee 78 16 5 <1 3 2019 10 
Mackinaw 77 13 6 <1 2 1138 7 
Upper Sangamon 79 11 4 <1 5 1221 7 
Lower Sangamon 76 13 7 <1 3 4575 8 
Vermilion 
(Wabash R.) 77 13 5 <1 4 1490 8 
Embarras 74 12 13 <1 2 2409 7 
Kaskaskia 64 19 13 <1 3 5747 8 
IDNR 1997a, 1997b, 1998a, 1998b, 1999a, 1999b, 2000, 2001a, 2001b, 
2001c 
 
Critical Trends Assessment Program  
In 1994, the Illinois Department of Energy and Natural Resources, now the 
IDNR, completed the first ever statewide assessment of environmental condition.  This 
effort was named the Critical Trends Assessment Program and sought to bring together 
available environmental data collected in the state.  The resultant report, The Changing 
Illinois Environment: Critical Trends drew three major conclusions from these data: 
1. Regulated Pollutants have decreased 
2. The state’s ecosystems are declining due to continual stress and fragmentation 
3. There is not enough quantitative data to adequately assess Illinois’ ecosystems 
As a result, IDNR initiated Phase II of CTAP to monitor the condition of four 
major habitats over the long-term.  This program employs professional scientists at INHS 
to assess the ecological condition of streams, forests, wetlands, and grasslands throughout 
Illinois.  Professionals monitor sites on a five-year cycle, accumulating up to 150 sites 
during the period (30 per year) in each of the four habitats.  Monitoring sites are 
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randomly selected from both public and private land across the state (see 
http://ctap.inhs.uiuc.edu).  This design ensures that systems were represented in the 
quality in which they occur statewide.  
For the purposes of this thesis, the focus will shift to a discussion of stream 
monitoring in the context of CTAP.  CTAP stream monitoring uses three metrics: EPT 
taxa richness, a modified HBI (Hilsenhoff 1987), and a HQI similar to that developed by 
the US EPA (Barbour et al. 1999) (DeWalt 2002a).  Based on these data, DeWalt (2002b) 
reports that EPT richness and HQI were significantly positively correlated, while neither 
was correlated with HBI.  Further, HBI varied little across drainage basins, leading to the 
conclusion that most streams have been degraded for so long that few truly sensitive EPT 
remained and that communities have a somewhat homogenous, moderately tolerant 
fauna.   
In examining the statewide trends in overall quality, DeWalt (2002b) found that 
45 % of streams were rated at “poor” or “very poor”, while only 3 % were of “excellent” 
quality.  Very poor quality streams were channelized with no natural riparian zone, had 
less than two EPT taxa, and a high percentage of fine sediment.  Excellent quality 
streams had 18 or more EPT taxa, meandering courses, and wide, natural (generally 
wooded) riparian zones.  The presence of channelization was the most influential factor 
in determining overall stream quality.   
While the first five-year cycle of data has provided much needed information 
about the current condition of Illinois’ streams, randomly selected sample points often 
miss the highest quality streams.  DeWalt (2002b) found that only 3 % of the 150 sites 
sampled from 1997 to 2001 were classified as excellent.  This low representation of 
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excellent streams limits CTAP’s ability to develop a numerical criteria and quality rating 
system based on the highest biotic potential in the state.  This implies the current ratings 
scale is too heavily weighted toward streams with relatively low biotic potential.  To 
provide a context in which to place the condition of randomly chosen sites, it is necessary 
to characterize an appropriate number of reference quality stream reaches.  The data from 
these stream reaches can then be compared to random stream reaches sampled using the 
same methods.   
Such reference conditions have already been assessed for the Northeastern 
Morainal Division (NEMD) of Illinois.  Ten streams were characterized by DeWalt 
(2002b) to determine reference conditions in this region which now allow for comparison 
of any small stream reach sampled by CTAP methods within the NEMD.  We can now 
determine that randomly chosen streams in the region are mostly of fair to poor quality 
based on CTAP methods.  Even reference streams have experienced degradation, but not 
at the same extent as random streams.  Small, isolated streams north and west of the 
greater Chicago area were of better condition.  No streams within the metropolitan area 
were suitable as reference streams.   
Other stream assessments being conducted by the IEPA utilize a more systematic 
sampling design extensively sampling all 14 major basins for fish, macroinvertebrates, 
sediment, chemistry, and habitat quality.  However, IEPA samples for regulatory 
purposes and sites are not randomly selected.  This bias in their design calls to question 
the ability to infer quality on a statewide and regional basis.  Another bias, due to the 
nonrandom nature of their sampling, is that they do not sample smaller streams that 
CTAP has shown are disproportionally affected by habitat and hydrologic alteration.  
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Aquatic insects are identified by IEPA to an appropriate taxonomic level, but no vouchers 
are deposited in collections.  IEPA biologists sample streams in mid- to late summer, 
missing ensitive taxa that are present April through June.  CTAP streams are assessed 
earlier in the year than the IEPA which allows for examination of more sensitive taxa.  In 
addition, CTAP scientists have access to more private property due to the non-regulatory 
purpose of the data collection. 
Comparison of Historic and Contemporary EPT Specimens 
Illinois is unique nationally in having excellent historical data on aquatic insect 
distributions dating as far back as 1860 (IDNR 1994).  The comprehensive treatments by 
Burks (1953), Frison (1935), and Ross (1944) provided species distributions, general 
habitat requirement, and keys to mayflies, stoneflies and caddisflies of Illinois.  However, 
these studies were mostly qualitative in nature.  These works give us a general picture of 
the condition of Illinois streams throughout the 1920’s, 1930’s and 1940’s, providing a 
good baseline to assess changes in distribution.  Additional contemporary work on these 
taxa is needed to determine the degree of range loss and extirpation of components of this 
assemblage through time.  Little similar information on these groups has been collected 
between the time of these publications and the implementation of the CTAP stream 
sampling by IDNR/INHS in 1997.   
It is virtually certain that many of the species reported by Frison, Ross, and Burks 
have been extirpated (IDNR 1994).  For example the Pecatonica River mayfly 
(Acanthometropus pecatonica), probably extirpated from Illinois, is listed as a candidate 
for protection under the Endangered Species Act. Currently, two species of aquatic 
insects are listed as state imperiled including the Hines Emerald Dragonfly 
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(Somatochlora hineana, also federally endangered) and the Elfin Skimmer (Nannothemis 
bella, not federally listed) (IESPB 2005).  At least 11 federally listed species are known 
to have once occurred in Illinois.  Many other species listed as threatened or endangered 
in Wisconsin and other neighboring states, remain unlisted in Illinois, their status 
unknown (Randolph and McCafferty 1998).   
DeWalt et al. (2005) discuss the loss of 22 of the 77 stonefly species ever known 
from Illinois.  This rate of loss is greater than for Illinois mussels and for fish.  Favret and 
DeWalt (2002) found that the decades of the 1940s and 1950s demonstrated the greatest 
loss of stoneflies.  At the national level, 43% of stonefly species are imperiled (state S 
ratings 1-3, Masters et al. 2000).  Determination of rates of loss for mayflies and 
caddisflies is complicated by the large amount of unidentified material in the INHS 
collection for mayflies and the large number of species involved for caddisflies.   
DeWalt (2003) examined the relative contribution of channel type (meandering 
vs. channelized), stream size, and major basin assignment on EPT richness, HQI, and 
Overall Condition of streams.  He found that channelization was the most important 
factor explaining EPT richness, HQI score, and Overall Condition of streams in Illinois.  
EPT richness declined by 40% in channelized streams over that found in meandering 
ones, while HQI was similarly depressed.  DeWalt (2004) reports that the greatest loss of 
stoneflies occurred in agricultural areas where channelization was a common practice, 
corresponding well with overall losses reported in DeWalt (2003). 
DeWalt et al. (2005) states that modern stream conditions tend to favor stonefly 
species (and presumably other invertebrates) that have egg or nymphal diapause.  Such 
life history strategies minimize exposure to high summer temperatures, low dissolved 
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oxygen, and stream intermittency.  Stoneflies that have been extirpated or have become 
extinct (two endemics in Illinois) since the early part of the 20th Century have multiple 
year cycles such as found in large predatory stoneflies.  These trends should also hold for 
other aquatic insects, such as mayflies and caddisflies. 
When comparing HQI and EPT richness, DeWalt (2003) found that stream sites with 
high HQI did not always have high EPT richness.  This may be caused by a lag between 
habitat improvement and the return of EPT species.  Dispersal of truly sensitive aquatic 
insects may be delayed for some time due to the great distances between islands of 
sensitive assemblages (Zwick 1992).  Aquatic insects are not a vagile as fish (Barbour et 
al. 1999), and may require longer time spans to recolonize restored streams.  Large scale 
restoration in the near future might require the reintroduction of sensitive species  
 23
Chapter 3: Methodology 
Selection of Reference Streams 
Over 50 streams in the Grand Prairie were evaluated April 2004 and 2005 and 18 
of these were fully assessed for their potential as reference streams during May and early 
June 2004 and 2005 (Fig. 4).   
 
Figure 4. Reference (2004-2005) and random (1997-2001) stream sites 
sampled in the Grand Prairie Natural Division of Illinois. 
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Only sites that were typical of the region were selected.  For example, if most of 
the sites in the region drained moraines, then a site that drained a wetland was not chosen.  
To limit human impact, selected sites had 1) no large upstream impoundments, 2) 
minimal discharges such as those from a National Pollutant Discharge Elimination 
System (NPDES), 3) minimal human population density, 4) a sinuous course, and 5) a 
relatively wide natural riparian zone.   
On a landscape scale, drainages were chosen through consultation with INHS and 
IEPA scientists.  The latter produced reference site/date samples from archived data (Roy 
Smogor, pers. comm.).  Sites scoring above the 15th percentile for physical habitat 
quality, an overall disturbance rating (including many of the characteristics discussed in 
the previous paragraph), and sediment chemistry were designated as reference sites.  
Additional information based on high fish Index of Biotic Integrity (Karr et al. 1986) 
scores was used by IEPA to sway choices of sites just below the 15th percentile.  INHS 
scientists routinely sample streams for imperiled or vulnerable taxa; thus, they can 
provide locations of high quality.  These high quality sites were verified using 1:50,000 
scale maps to locate forested areas, areas of low population density, and high sinuosity of 
streams (Delorme 1996).   
At a local level, water chemistry (dissolved oxygen, conductivity, and pH), stream 
sinuosity, extent and type of riparian cover, bank stability, in-stream habitat, and the 
presence of environmentally sensitive aquatic insects were used to determine the 
suitability of a site to represent reference conditions.   
 Two to three stream reaches were selected in each of the 10 major watersheds (see 
Fig. 4 for watersheds) in the Grand Prairie except the Upper Kaskaskia due to its severe 
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state of degradation.  Streams were categorized by wetted width into five width classes (1 
through 5) – 1 (0 to 2m), 2 (2 to 4m), 3 (5 to 10m), 4 (11 to 30m) and 5 (>30m).  
Potential reference streams were sought in each of the five width classes (Table 3).  Due 
to channelization of most headwater streams in the region, it was not possible to find a 
reference quality stream in the smallest width class (1).   
Table 3. Selected chemical parameters and approximate width of potential reference 
streams in the Grand Prairie Natural Division of Illinois 
Site Name County IEPA Basin Name 
Temp. 
(C°) 
DO2 
% 
Sat. 
pH Conductivity (µS/cm) 
Approx. 
Width 
(m) 
Ten Mile Creek Dewitt Salt Creek of the Sangamon 12.43 103 8.34 693 5-10 
Tributary of 
Friends Creek Macon  Upper Sangamon  15.84 146 8.47 657 5-10 
Mackinaw 
River Woodford Mackinaw 16.7 104.6 9.52 737 >30 
Middle Fork 
Vermilion 
River 
Vermilion Vermilion (Wabash) 22.2 96.1 8.4 654 >30 
Glenburn 
Creek Vermilion 
Vermilion 
(Wabash) 21.37 91.9 8.03 648 3-4 
Big Bureau 
Creek Bureau Upper IL/Mazon 18.72 95.3 8 728 11-30 
Baker Run Livingston  Vermilion (Illinois) 17.6 80.3 7.7 842 5-10 
Vermilion 
River (Illinois) La Salle  
Vermilion 
(Illinois) 19.63 88.4 7.93 749 >30 
Henline Creek Mclean  Mackinaw 14.5 79.8 7.4 705 5-10 
Indian Creek  
(Vermilion) Livingston  
Vermilion 
(Illinois) 16.7 87.8 7.53 721 5-10 
Iroquois River Iroquois Kankakee/Iroquois 19.88 74.8 7.78 710 >30 
Polecat Creek Coles Upper Embarras  16.86 128.3 7.92 588 5-10 
Little Embarras 
River Coles Upper Embarras  14.44 84.8 7.46 607 11-30 
Goose Creek Piatt Upper Sangamon  9.71 94 7.64 656 5-10 
Beaver Creek Iroquois Kankakee/Iroquois 15.85 90.5 7.46 581 5-10 
Indian Creek 
(Fox) La Salle  Lower Fox 16.47 125.6 7.84 660 11-30 
Kickapoo 
Creek Mclean  
Salt Creek of the 
Sangamon 21.4 105.1 7.68 727 5-10 
Big Rock 
Creek Kane Lower Fox 21.2 114.4 7.63 789 3-4 
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Sample Collection and Preservation 
CTAP stream monitoring involves the use of EPT taxa to assess the biological 
condition of streams (DeWalt 2002a).  Sampling of EPT taxa took place in May and early 
June 2004 and 2005 since this season provides the greatest richness of EPT species in 
central Illinois.  Samples were collected from a 100 m reach using a 27.9 cm x 40.6 cm 
rectangular dip net with 500 µ Nitex netting.  They were collected in two habitats (bank 
and riffle/wood debris are the preferred habitats) at each site in order to yield a large 
proportion of the EPT fauna found in streams, while also weighing time and resources 
necessary for processing of samples.  Specimens were field sorted alive from sample 
debris by habitat type.  They were then preserved in 80% EtOH, identified to the lowest 
level possible (genus and species), and deposited in the INHS insect collection.  These 
data were pooled across all habitats, yielding a single value for EPT richness and HBI.   
Biological Assessment 
The EPT taxa richness value represents the number of Ephemeroptera, 
Trichoptera and Plecoptera taxa present in the sample.  This value decreases in response 
to degradation.  HBI is based on a scoring system devised by Hilsenhoff (1987) 
indicating each taxa’s tolerance to organic pollution and general disturbance.  A weighted 
average of tolerance values is then used to calculate the index.  HBI values can range 
from 0 to 10 with lower values indicating higher stream quality.  For the purposes of this 
project, the HBI has been modified to include only EPT taxa.   
Habitat Assessment 
The HQI of each stream was assessed along the 100m study reach using the 12 
parameter quality scoring scheme developed by the US EPA (Barbour et. al 1999).  The 
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HQI scoring system measures attributes such as canopy cover, sinuosity, substrate 
composition, and riparian vegetation (Table 4).  Cumulative scores range from 0-180, 
with greater values indicating better habitat quality.  Both cumulative and component 
scores were used to compare reference and random streams.   
Table 4. Description of individual habitat parameters used to assess reference and 
random streams in the Grand Prairie Natural Division of Illinois. 
In-stream Characteristics 
Variable  Scale Description 
In-stream Cover 0-20 
Describes the mix of habitats available for in-
stream cover such as submerged logs, undercut 
banks, or other stable habitat.  
Pool Bottom 0-20 Characterizes the composition of the bottom substrate of the pools only. 
Pool Variability 0-20 Characterizes the variability in the depth of pools. 
Canopy 0-20 Characterizes the degree to which the stream is shaded by canopy cover. 
Channel Characteristics 
Sediment Deposition 0-15 Characterizes the type and degree of deposition of materials in the stream.  
Channel Alteration 0-15 
Describes the degree to which the natural 
channel of the stream has been altered as seen 
by bar formation and channel straightening. 
Sinuosity 0-15 Describes the degree to which the stream channel meanders. 
Lower Bank Channel 
Capacity 0-15 
Characterizes the frequency of the stream 
overflowing its banks.  
Bank Characteristics 
Bank Stability 0-10 Describes the slope of the banks and evidence or potential of erosion. 
Vegetation Stability 0-10 Describes the percent of the bank covered by vegetation. 
Streamside Cover 0-10 Describes the type of vegetation covering the stream bank. 
Riparian Width 0-10 Characterizes the width of the riparian zone 
 
Chemical Assessment 
Spot values of temperature, pH, percent oxygen saturation, and conductivity were 
measured at reference streams using a Hydrolab Quanta® water meter.  A Solomat 250-C 
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water meter was used to measure the same parameters at random streams but 
measurements were not taken at all random streams due to equipment failure.  Both 
instruments were calibrated each day of use for all parameters.  Temperature, pH and 
percent oxygen saturation vary considerably with time of day and between days.  No 
effort was made to control for time of day during measurement of these parameters.  
However, conductivity in this agricultural area varies mostly with soil type and parent 
bed material, so it was analyzed for differences between reference and random streams.   
Functional Feeding Groups 
Each EPT taxon collected was assigned to a functional feeding group according to 
Merritt and Cummins (1996), based on its dominant food preference and feeding 
mechanism.  The percentage of the EPT sample that is represented by each feeding group 
can reflect the diversity of the EPT community or variety of food sources available.  
Barbour et al. (1996) also point out that certain feeding groups (pierces, scrapers or 
shredders) may decrease in response to disturbance.   
Watershed Land Cover Analysis 
ArcGIS 9.0 Hydrology tools (ESRI 2004) and ArcHydro Tools (ESRI 2005), 
Illinois Digital Elevation Model (Albert 1995) and National Hydrologic Data flowlines 
(USGS and USEPA 1999) were used to delineate the sub-watershed upstream of each 
reference sample point at a minimum watershed area of 4 km.  The Land Cover of Illinois 
1999-2000 (IDNR et al. 2003) and ArcGIS 9.0 Spatial Analyst (ESRI 2004) was used to 
calculate total drainage area and area of agriculture, forest, grassland, urban, and wetland 
land cover in the drainage for reference streams.  ArcView 3.3 (ESRI 1992) and BASINS 
(USEPA) were used to delineate the sub-watershed upstream of each random sample 
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point.  The Illinois Land Cover and Atlas (IDNR 1996) and ArcView 3.3 (ESRI 1992) 
was used to calculate total drainage area and area of agriculture, forest, grassland, urban, 
and wetland land cover in the drainage for random streams.   
Comparison of Reference Streams and Random Streams  
Between 1997 and 2001, 51 randomly selected streams (21 meandering and 30 
channelized) were sampled in the Grand Prairie for CTAP and have been used here for 
comparison to reference streams (Fig 4 and Appendix 2).  It should be noted that 
Glenburn Creek had high EPT taxa richness (19), but a low HQI value (103) and a HBI 
value of 4.34 giving it an overall rating of fFair.  Due to this, Glenburn Creek was not 
considered reference quality and was removed from the data set when comparing 
reference and random sites.   
 The data set was partition into three levels of stream type: reference, meandering 
(random), and channelized (random).  Previous experience with analyzing the random 
site EPT richness data suggested that a mild relationship with stream size existed.  We 
hoped this might be more pronounced in the reference data, since it is likely that normal 
patterns of increasing richness would not be so obscured by degradation.  Initially, two 
levels made sense and stream reach data were coded as small for those with width codes 
1-3 and large if they had width code 4-5.  This data matrix was submitted to a General 
Linear Models Analysis of Variation (GLM) procedure using SPSS 13.0 (2004).  This 
procedure is robust in the face of uneven numbers of observations in cells.  The GLM 
procedure was of a two factor design, stream type and size (Table 5).   
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Table 5. Variables in data matrix for GLM ANOVA of reference and random streams 
in the Grand Prairie Natural Division of Illinois. 
Independent Variables Dependents Factor Factor Levels 
Type  
? Reference 
? Meandering  
? Channelized 
1. Metrics (EPT, HBI, HQI) 
2. Twelve individual habitat parameters of HQI (See 
Table X) 
3. Land Cover percentage for the watershed of each 
site (Agriculture, Forest, Urban, and Wetland) 
4. Percentage of functional feeding groups in each 
sample (Collector-Gatherer, Collector-Filterer, 
Piercer-Algivore, Predator, Scraper, Shredder) 
5. Conductivity 
6. Percent Fine Sediments 
Size ? Large ? Small 
 
Development of a Rating Scale 
Streams were stratified into the two size categories mentioned earlier.  Suggested 
qualitative ratings cutoffs for EPT and HQI were calculated using mean and above the 
mean as excellent and lower quality classes (good, fair, poor) as one, two and three 
standard deviations less than the mean.  Suggested HBI ratings were calculated using the 
mean and below as excellent and lower quality classes (good, fair, poor) as one, two, and 
three standard deviations above the mean.  Note that the value of HBI increases with 
increased disturbance of watersheds.   
Calculation of a multimetric index was accomplished for each site by assigning an 
integer value for each individual metric such that Excellent =1, Good=2, Fair=3, and 
Poor=4.  Since EPT and HQI seemed to be more sensitive indicators of disturbance than 
was HBI, they were weighted more heavily: EPT and HQI at 0.4 and HBI at 0.2 (DeWalt 
2000b).  These weights were used to calculate an average overall quality score ranging 
from one to four.   
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Values of random sites were fitted into this scale and assigned an overall rating of 
Excellent, Good, Fair or Poor for each major metric.  The resulting multimetric index and 
overall quality rating for random streams in the Grand Prairie can be found in Appendix 
3. 
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Chapter 4: Results  
Stream Quality Metrics 
EPT taxa richness 
A total of 8,411 EPT specimens, comprising 83 species across 23 families were 
identified from reference stream samples (Appendix 1).  Taxa richness in reference 
streams ranged from 11 (Baker Run) to 26 (Iroquois River and Middle Fork Vermilion 
River), averaging 18.6 taxa (Fig. 5).   
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Figure 5. Mean EPT taxa richness for reference streams in the Grand Prairie Natural 
Division of Illinois.  Width class 1=0 to 2 m, 2=2 to 4 m, 3= 5 to 10 m, 4=11 to 30 m, 
5≥30 m. 
 
A two factor, General Linear Models Analysis of Variance (ANOVA) using 
stream type (Reference, Random Meandering, and Random Channelized) and stream size 
(Small≤10 m and Large≥10 m wetted width) demonstrated that there were significant 
differences in EPT taxa richness across the Grand Prairie Natural Division (F=92.3, 
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p=0.0001).  Stream type was a highly statistically significant factor (F=14.6, p=0 0001, 
Fig. 6).  A Dunnett’s T3 post-hoc test showed the following relationship: 
Reference>Random Meandering>Random Channelized streams (Table 6).  In addition, 
mean EPT richness varied significantly across streams sizes (Fig. 7, Table 7), with larger 
streams (mean=20.8) supporting more EPT than smaller ones (mean=9.8).  There was no 
significant interaction of stream type and size.   
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Figure 6. Comparison of mean EPT taxa richness stratified by size for reference and 
random streams in the Grand Prairie Natural Division.  Number inside bar indicates the 
count of sites in the category.  Error bars indicate standard error of the mean.  Large ≥10 
m wetted width, Small=0-10 m wetted width.  
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Table 6. Dunnett’s T3 post-hoc test for mean differences in EPT by stream type 
and size for reference and random streams of the Grand Prairie Natural Division 
of Illinois. 
Site Type  
Meandering 
N=21 
µ =13.76, σ=7.52 
Channelized 
N=30 
µ=6.83, σ=4.94 
Reference 
N=17 
µ =18.65, 
σ=3.76 
Meandering    
Channelized -6.93**   
Reference 4.89** 11.81***  
**Significant at α≤0.05, ***Significant at α≤0.01 
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Figure 7. Comparison of mean EPT taxa richness stratified by type for reference and 
random streams in the Grand Prairie Natural Division.  Number inside bar indicates the 
count of sites in the category.  Error bars indicate standard error of the mean.   
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Table 7. Two sample t-test and mean distribution of EPT by stream size for reference 
and random streams in the Grand Prairie Natural Division of Illinois 
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Hilsenhoff Biotic Index 
Reference sites averaged an HBI value of 4.9, ranging from 4 (Kickapoo Creek) 
to 6.3 (Polecat Creek) (Fig. 8).  ANOVA showed significant differences in the overall 
model for HBI (F=233.4, p=0.0001).  Neither type, size, nor the interaction of the two 
were significant factors explaining variation in HBI scores.  Overall, reference streams 
had lower HBI values than random streams (Fig. 9).  Random meandering and random 
channelized streams had about the same HBI and larger streams tended to have lower 
HBI scores than did smaller ones.   
Although a two factor GLM ANOVA demonstrated no significant differences 
based on type or stream size, a one factor ANOVA with size alone, across random and 
reference streams, found significantly lower HBI scores for large streams (F=586.6, 
p=0.0001, also see Table 8).   
 
 36
0
1
2
3
4
5
6
7
B
ig
 R
oc
k 
C
r
B
ak
er
 R
un
 C
r
B
ea
ve
r C
r
G
oo
se
 C
r
H
en
lin
e 
C
r
In
di
an
 C
r
(V
er
m
ili
on
)
K
ic
ka
po
o 
C
r
Po
le
ca
t C
r
Te
n 
M
ile
 C
r
Tr
ib
 F
rie
nd
s 
C
r
B
ig
 B
ur
ea
u 
C
r
In
di
an
 C
r (
Fo
x)
Li
ttl
e 
Em
ba
rr
as
R
Iro
qu
oi
s 
R
M
ac
ki
na
w
 R
M
id
dl
e 
Fo
rk
Ve
rm
ili
on
 R
Ve
rm
ili
on
(Il
lin
oi
s)
 R
2 3 4 5
Reference Streams Arranged by Width Class
H
ils
en
ho
ff 
B
io
tic
 In
de
x
 
Figure 8. Mean Hilsenhoff Biotic Index for reference streams in the Grand Prairie 
Natural Division of Illinois.  Width class 1=0 to 2m, 2=2 to 4m, 3= 5 to 10m, 
4=11 to 30m, 5≥30m. 
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Figure 9. Comparison of mean Hilsenhoff Biotic Index for reference and random 
streams in the Grand Prairie Natural Division of Illinois.  Number inside bar 
indicates number of sites in category.  Error bars indicate standard error of the 
mean.  Large ≥10m wetted width, Small=0-10m wetted width.   
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Table 8. Two sample t-test and mean distribution of HBI by stream size for reference 
and random streams in the Grand Prairie Natural Division of Illinois 
  
 
Small 
N=55 
µ =5.49, σ=1.41 
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N=13 
µ=4.93, σ=0.57 
-0.563** 
**Significant at α≤0.05 
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Habitat Quality Index 
The HQI values for the 18 potential reference streams averaged 132 and ranged 
from 111 (Iroquois River) to 151 (Vermilion River (IL)) (Fig. 10).   
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Figure 10. Mean Habitat Quality Index for reference streams in the Grand Prairie Natural 
Division of Illinois. Width class 1=0 to 2m, 2=2 to 4m, 3= 5 to 10m, 4=11 to 30m, 
5≥30m. 
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The ANOVA demonstrated that HQI varied highly significantly across the model 
(F=538.333, p=0.0001).  Stream type was a significant factor in explaining variation in 
HQI (F=76.235, p=0.0001). Stream size, on its own, was not a significant factor (F=2.4, 
p=0.12).   
However, a significant interaction occurred between type and size (F=4.227, 
p=0.04).  This necessitated a reanalysis using a one factor ANOVA and with five levels 
including the following: Reference Small, Reference Large, Meandering Large, 
Meandering Small, Channelized Small.  ANOVA found significant differences across the 
levels (F=538.333, p=0.0001) and a Dunnett’s T3 post-hoc test found the following 
relationship: Reference Small=Reference Large=Meandering Large (Group 
C)>Meandering Small (Group B)> Channelized Small (Group A) (Table 9, Fig. 11).  
Reference streams tended to have higher HQI than random streams and larger streams 
tended to have higher HQI than small ones (Fig. 11).   
Table 9. Dunnett’s T3 post-hoc test for mean differences in HQI by stream type 
and size for reference and random streams in the Grand Prairie Natural Division 
of Illinois.. 
TypeSize 
Meandering 
Large 
N=6 
µ=129.67 
σ=11.47 
Meandering 
Small 
N=15 
µ=109.27 
σ=24.76 
Channelized 
Small 
N=30 
µ=67.23 
σ=13.69 
Reference 
Large 
N=7 
µ=132.29 
σ=11.83 
Reference 
Small 
N=10 
µ=135.10 
σ=12.26 
Meandering 
Large       
Meandering 
Small -20.4     
Channelized 
Small -62.43*** -42.03***    
Reference 
Large   2.62  23.02 65.05***   
Reference 
Small   5.43  25.83** 67.87***  2.81  
*Significant at α≤0.10, **Significant at α≤0.05, ***Significant at α≤0.01 
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Figure 11. Comparison of mean Habitat Quality Index for reference and random 
streams in the Grand Prairie Natural Division.  Number inside bar indicates number of 
sites in category.  Error bars indicate standard error of the mean.  Large ≥10m wetted 
width, Small=0-10m wetted width.  Letter above the bar indicates relationships from 
post-hoc tests (C>B>A).   
 
Individual Habitat Parameters 
 The two factor GLM ANOVA found that there were highly significant differences 
across all habitat component scores in the model.  Size alone was not a significant factor 
for any of these components, but Type accounted for significant variation in 10 of 12 
scores (Table 10).  The two component scores that were not significant were bank 
stability and vegetative stability.  Two of 12 component scores were significant for 
interaction between size and type, these included pool variability (F=6.3, p=0.015) and 
stream sinuosity (F=5.9, p=0.018). 
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Table 10. Partial results of a two factor GLM ANOVA for the 12 individual 
habitat parameters by factor Type for reference and random streams in the 
Grand Prairie Natural Division of Illinois.  Type includes three levels; 
reference, meandering, and channelized. 
Dependent Variable Type III Sum of Squares df 
Mean 
Square F p 
In-stream Cover 567.165 2 283.583 38.729 .0001
Pool Bottom Substrate 333.571 2 166.785 19.927 .0001
Pool variability 570.806 2 285.403 38.401 .0001
Canopy Cover 1893.169 2 946.584 83.196 .0001
Channel Alteration 120.461 2 60.231 8.323 .001
Sediment Deposition 43.255 2 21.628 4.118 .021
Sinuosity 697.752 2 348.876 81.973 .0001
Lower Bank Channel 
Capacity 470.701 2 235.350 51.672 .0001
Bank Stability 5.543 2 2.771 1.128 .330
Vegetation Stability 1.235 2 .617 .319 .728
Streamside Cover 119.921 2 59.961 43.637 .0001
Riparian Width 178.581 2 89.291 30.787 .0001
 
To better understand the ramifications of the interaction between size and type for 
these two variables, data were recoded to produce a single factor of Size X Type yielding 
five levels: small channelized, large meandering, small meandering, large reference, and 
small reference.  These data were subjected to a one factor GLM ANOVA and a 
Dunnett’s T3 post-hoc test.  Both pool variability (F=255.1, p=0.0001) and sinuosity 
(F=201.6, p=0.0001) were found to be highly significantly different across the data set.  
A post-hoc test found the following relationship for pool variability: small-reference = 
large-meandering-random = large-reference = small-meandering-random >> small-
channelized-random (Table 11).  Post-hoc tests of sinuosity found an identical pattern 
across categories (Table 12).   
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Table 11. Dunnett’s T3 post-hoc test for mean differences in pool variability across 
type and size for streams in the Grand Prairie Natural Division of Illinois. 
Dependent  
Variable TypeSize 
Meandering 
Large  
N=6 
µ=15.33  
σ=1.97 
Meandering 
Small  
N=15 
µ=12.47  
σ=4.10 
Channelized 
Small  
N=30 
µ=7.7  
σ=2.22 
Reference  
Large  
N=7 
µ=14.14  
σ=3.13 
Reference 
Small  
N=10 
µ=16  
σ=1.16 
Meandering 
Large       
Meandering 
Small -2.87     
Channelized 
Small -7.63*** -4.77***    
Reference Large -1.19  1.68  6.44***   
Pool  
Variability 
Reference Small  0.67  3.53  8.30***  1.86  
***Significant at α≤0.01 
 
Table 12. Dunnett’s T3 post-hoc test for mean differences in sinuosity across type 
and size for streams in the Grand Prairie Natural Division of Illinois. 
Dependent  
Variable TypeSize 
Meandering 
Large  
N=6 
µ=11.33  
σ=2.66 
Meandering 
Small  
N=15 
µ=9  
σ=2.67 
Channelized 
Small  
N=30 
µ=2.97  
σ=1.65 
Reference  
Large 
N=7 
µ=10.26 
σ=2.14 
Reference 
Small  
N=10 
µ=11.4 
σ=1.71 
Sinuosity Meandering Large       
  Meandering Small -2.33     
  Channelized Small -8.37*** -6.03***    
  Reference Large -1.05  1.29  7.32***   
  Reference Small  0.07  2.40  8.43***  1.11  
***Significant at α≤0.01 
 
In-stream characteristics that did not show interactions such as canopy cover, pool 
bottom substrate and in-stream cover (see description of individual habitat parameters in 
table 4) were all higher in reference than in channelized streams (Fig. 12).  Though 
reference streams scored slightly higher than meandering streams for each of the three 
parameters, these differences were statistically significant only for canopy cover 
(α≤0.01).  Dunnet’s T3 post-hoc tests (Fig. 11) showed that in-stream cover had the 
following relationship for factor type: Channelized (A) <Meandering=Reference (B).  
Pool bottom substrate showed the following relationship for factor type: Channelized (A) 
<Meandering=Reference (B).  Canopy cover showed the following relationship for factor 
type: Channelized (A) <Meandering (B) <Reference (C).   
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Figure 12. Comparison of mean habitat quality parameters related to in-stream 
characteristics for reference and random streams in the Grand Prairie Natural Division of 
Illinois.  Number inside bar indicates number of sites in category.  Error bars indicate 
standard error of the mean.  Letter above the bar indicates relationships from post-hoc 
tests.   
 
Channel characteristics without interaction of size and type such as sediment 
deposition, channel alteration and lower bank channel capacity were significantly higher 
in reference and meandering streams than channelized streams at α≤0.01 (Fig. 13).  Post 
hoc tests showed sediment deposition had the following relationship by factor type: 
Channelized (B) <Meandering =Reference (A).  Channel alteration had the following 
relationship by factor type: Channelized (C) <Meandering (B) <Reference (A).  Lower 
bank channel capacity had the following relationship by factor type: Channelized (B) 
<Meandering =Reference (A). 
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Figure 13. Comparison of mean habitat quality parameters related to channel 
characteristics for reference and random streams in the Grand Prairie Natural Division of 
Illinois.  Number inside bar indicates number of sites in category.  Error bars indicate 
standard error of the mean.  Letter above the bar indicates relationships from post-hoc 
tests.   
 
Bank characteristics without interactions of type and size such as streamside 
cover and riparian width formed three distinct groupings such that Channelized (C) 
<Meandering (B) < Reference (A) (Fig. 14).  Reference streams had an average 25 to 50 
m, while channelized meandering streams averaged 10 to 25 m.  Channelized streams had 
much narrower riparian width (average of <10 m) than did meandering and reference 
streams.   
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Figure 14. Comparison of mean habitat quality parameters related to bank characteristics 
for reference and random streams in the Grand Prairie Natural Division of Illinois.  
Number inside bar indicates number of sites in category.  Error bars indicate standard 
error of the mean.  Letter above the bar indicates relationships from post-hoc tests.   
 
Functional Feeding Groups 
All functional feeding groups were present in both reference and random stream 
reaches.  ANOVA of functional feeding groups demonstrated that all feeding groups 
were significant in explaining variation in the model, except piercer-algivores (F=2.060, 
P=0.082).  Neither size, nor stream type, nor the interaction of the two was significant in 
explaining proportions of feeding groups occurring at each site.  The lack of significance 
across the two factors was disappointing.   
A single factor ANOVA showed that stream type was an important factor for all 
feeding categories.  However, post-hoc tests found that reference streams had 
significantly higher percentages of collector-filterers than channelized streams, but that 
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there were no significant differences between other functional feeding groups and stream 
types.  With respect to stream size alone, significant differences were found for all 
feeding categories.  Large streams had significantly more collector-filterers (α≤0.10), 
collector-gatherers (α≤0.05), and scrapers (α≤0.05) than did small streams.   
Collector gathers dominated all streams across types and sizes (Fig. 15).  Large 
reference sites had more diversity than other sites.  Predators were more abundant in 
channelized streams.  Piercer-algivores were rare in all sizes and types of streams.  Only 
one genus, Trichoptera: Hydroptila, represented piercer-algivores in EPT orders and can 
be difficult to collect due to their minute size and preferred habitat (thick filamentous 
algae).   
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Figure 15. Comparison of mean functional feeding group composition of reference and 
random streams in the Grand Prairie Natural Division of Illinois.  Number inside bar 
indicates count of sites in category.  Error bars indicate standard error of the mean.  Large 
≥10m wetted width, Small=0-10m wetted width.   
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Beaver Creek appeared to have more even distribution of feeding groups and was 
higher in scrapers than other small streams (Fig. 16).  Tributary of Friends Creek had 
more dominance of predators than other sites.  Most sites had a dominance of collector-
filterers across sizes.  Glenburn Creek, Ten Mile Creek, and Goose Creek all had more 
collector-gatherers.  Larger streams tended to have more scrapers and large streams had 
more diversity of feeding groups than small.   
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Figure 16.  Mean percent of functional feeding group composition of reference streams in 
the Grand Prairie Natural Division of Illinois.  Width class 1=0 to 2m, 2=2 to 4m, 3= 5 to 
10m, 4=11 to 30m, 5≥30m. 
 
Watershed Land Cover Analysis 
Surprisingly, the percentage of disturbance related land cover was not 
significantly different between reference and random streams (Agriculture, F=3.360, 
p=0.041, Urban F=0.153, p=0.858).  There was a significant difference in the proportion 
of forest (F=6.237, p=0.003) between types.  Between stream sizes, there was no 
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evidence of systematic differences in land cover, except for a greater proportion of 
wetlands in the watersheds of large streams (F=6.332, p=0.014).   
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Figure 17.  Comparison of mean percent of agriculture land cover for watersheds of 
reference and random streams in the Grand Prairie Natural Division of Illinois.  Number 
inside bar indicates number of sites in category.  Error bars indicate standard error of the 
mean.  Large ≥10 m wetted width, Small=0-10 m wetted width.   
 
 
Reference streams had more grassland cover than random streams, but there was 
no difference among sizes (Fig. 17).  Interestingly, both reference and channelized 
streams had more agriculture land cover than meandering random streams (Fig. 18).   
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Figure 18. Comparison of mean percent of land cover for watersheds of 
reference and random streams in the Grand Prairie Natural Division of 
Illinois.  Width code: 1=0-2m, 2=3-4m, 3=5-10m, 4=11-30m, 5≥30m.   
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Figure 19. Mean percent of agriculture land cover in watersheds of reference 
streams in the Grand Prairie Natural Division of Illinois.  Width class 1=0 to 
2 m, 2=2 to 4 m, 3= 5 to 10 m, 4=11 to 30 m, 5≥30 m. 
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The watersheds of all reference streams were predominantly covered by row crop 
agriculture (Fig. 19).  Indian Creek (Fox) had more urban cover; while Tributary of 
Friends Creek and Big Bureau Creek had the most grassland and forest cover (Fig. 20).  
Tributary of Friends Creek, Big Bureau Creek, Iroquois River and Mackinaw River all 
had the least amount of disturbance related land cover (agriculture and urban).   
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Figure 20. Mean percent of land cover in watersheds of reference streams in the Grand 
Prairie Natural Division of Illinois.  Width class 1=0 to 2 m, 2=2 to 4 m, 3= 5 to 10 m, 
4=11 to 30 m, 5≥30 m. 
 
Conductivity 
Reference streams averaged 694 µS/cm conductivity (Fig. 21).  Baker Run had 
the highest conductivity (842 µS/cm) and Polecat Creek and Beaver Creek had the lowest 
conductivity (588 µS/cm, 581 µS/cm).  Interestingly, reference streams tended to have 
higher conductivity than that of random streams (Fig. 22). 
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Figure 21.  Comparison of mean conductivity for reference and random 
streams in the Grand Prairie Natural Division.  Number inside bar indicates 
number of sites in category.  Error bars indicate standard error of the mean.   
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Figure 22.  Mean conductivity of reference streams in the Grand Prairie 
Natural Division of Illinois.  Width class 1=0 to 2m, 2=2 to 4m, 3= 5 to 10m, 
4=11 to 30m, 5≥30m. 
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Reference streams had significantly higher conductivity than channelized streams.  
With respect to stream size, there was no significant difference in conductivity between 
large and small streams.  ANOVA shows that overall, the model was significant 
(F=545.5, p=0.0001) as was stream type (F=6.986, p=0.002), but size was not (F=0.020, 
p=0.887).  
Percent of Fine Sediment Particles 
Overall, the ANOVA model was significant (F=159.91, p=0.0001) for percent of 
fine sediment particles.  However, neither stream type, size nor their interaction were 
significant factors explaining variation in percent of fine sediments.  Type was a 
significant factor in explaining variation of percent of fine sediments.  All reference 
streams averaged 63% percent fine sediment.  Baker Run had the least percentage of fine 
sediment particles (36%) and Beaver Creek had the most (95%) (Fig. 22).   
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Figure 23.  Mean percent of fine sediment particles of reference streams in 
the Grand Prairie Natural Division of Illinois.  Width class 1=0 to 2m, 2=2 to 
4m, 3= 5 to 10m, 4=11 to 30m, 5≥30m. 
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Chapter 5: Discussion 
Site Selection 
Initially, GIS software and land cover data were used to try to determine the 
location of potential reference streams.  Unfortunately, these data were too coarse to give 
a clear picture of reach level land cover.  Professional knowledge of the streams in the 
region played a critical role in successful site selection and saved valuable time.  It would 
have been helpful to have spatial data regarding the coverage of active cattle pastures in 
the region and some information about cattle density.   
IEPA fish reference stations were often not suitable for reference streams based 
on insects.  Many IEPA fish reference reaches were characterized by these high cattle 
populations, despite having high quality riparian vegetation and a sinuous course.  This 
was the case in the middle Mackinaw River basin, west of Bloomington.  Much effort 
had taken place to plant buffer strips of grass and trees along tributaries, but farmers 
chose to pasture cattle in high densities.  Perhaps coincidentally, a bloom of filamentous 
diatoms blanketed many of the streams in this region during April and May.  Under these 
conditions, few EPT species were found, mostly under rather large substrates where the 
diatom could not grow due to lack of light.  It is quite possible that there is an 
interference interaction taking place here between the alga and aquatic insects. 
Stream Quality Metrics 
DeWalt (2003) found that statewide random streams were considered excellent 
quality if they had an EPT value of 18 or greater, HBI of 4 or less, and a HQI of 128 or 
more.  Reference streams in the Grand Prairie averaged 18.6 EPT taxa, but several sites 
had less than 18 (Baker Run Creek , Tributary of Friends Creek, Henline Creek, 
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Kickapoo Creek, Little Embarras River and Big Rock Creek).  Only Kickapoo Creek and 
Vermilion (IL) River had an HBI of 4 or less.  Reference streams had an average HQI of 
132, but Mackinaw River, Glenburn Creek, Iroquois River, Tributary of  Friends Creek, 
Beaver Creek, and Kickapoo Creek did not exceed 128.  Glenburn Creek had a lower 
HQI, probably due to a recent flood event.   
 Most of the very intolerant (HBI≤4) taxa found in reference streams were 
collected from wood (38.9%) and bank (20%) habitat (Table 14).  Bank habitat yielded 
32.4% of all specimens from reference streams.   
Table 13.  HBI tolerance value and number of specimens found in each 
habitat type collected from reference streams (May 2004 and 2005) in the 
Grand Prairie Natural Division of Illinois. 
Habitat Type 
Tolerance Value 
(Hilsenhoff 1987) Bank Riffle Wood Grand Total 
1 16 104 9 129
2 31 177 163 371
3 266 298 197 761
3.6    3 3
4 269 605 752 1626
4.5 566 491 209 1266
5 437 436 1280 2153
6 132 131 87 350
7 974 385 317 1676
8 28 9 5 42
Unknown 2 12 20 34
Grand Total 2721 2648 3042 8411
 
Bank habitat, such as exposed rootlets of trees and grasses, is most affected by 
channelization and probably takes longer to recover than other disturbed habitats.  
DeWalt (unpublished) has observed that most streams in Illinois have little bank habitat 
left.  Further study is needed to survey the extent of bank habitat degradation in the study 
area.   
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The apparent low sensitivity of the HBI in explaining differences in stream 
quality of Grand Prairie streams was consistent with previous research by DeWalt (2003) 
on random statewide streams.  He showed HBI to be a poor indicator of stream quality.  
Examination of HQI by stream type and stream size provideds results consistent with 
those for EPT taxa richness in that, the reference streams are of the best quality, followed 
by meandering and channelized streams, respectively.  Additionally, DeWalt (2003) 
found that statewide random streams greater than 10 m wide had higher EPT richness and 
HQI than streams 0-10 m wide.  Grand Prairie streams are also consistent with this 
finding.   
Individual Habitat Parameters 
As with the stream quality metrics (EPT, HBI, HQI), individual habitat 
parameters indicate reference streams were of higher quality than meandering and 
channelized streams.  Most individual habitat parameters were significantly influenced by 
stream type.  Pool variability and sinuosity were most significant influences on the 
interaction between stream type and size.  It is not clearly understood how far upstream 
of a sample point that aquatic insect diversity is impacted by channel form.  Specific 
measures of sinuosity are necessary to determine the reach level impact of channelization 
on streams in the Grand Prairie.   
Functional Feeding Groups 
Functional feeding groups were assessed as a percentage of the total sample to 
determine if there were any differences between reference and random streams.  All 
functional feeding groups were present in both reference and random stream reaches.  
Piercer-algivores were rare in all sizes and types of streams.  Only one genus, 
 55
Trichoptera: Hydroptila, represented piercer-algivores in EPT orders and can be difficult 
to collect due to its minute size and preferred habitat (thick filamentous algae).  Large 
streams had more collector-filterers and scrapers and had a more even distribution 
overall.  Small streams had more collector-gatherers.  Channelized streams had more 
predators reference streams tended to have more collector-filterers.  None of this was 
found to be statistically significant.   
Vannote et al. (1980) discuss the river continuum concept (RCC) reporting that 
smaller streams have more shredders and collectors, mid order streams mostly collectors 
and grazers, and large streams mostly collectors and predators (Allan 1995).  Wiley et al. 
(1990) report that, in Illinois, the RCC is inverted, thus one would expect mostly 
collectors and some predators in smaller streams, and larger streams should have more 
collectors and shredders.  The Grand Prairie data does not entirely match this expected 
outcome, although the results may be spurious because the data were calculated as 
percentages that often need transformation.  Arcsine transformation yielded no difference 
in ANOVA results.  Further analysis is necessary perhaps utilizing the biomass of 
individuals in each feeding groups rather than percentages to better understand the 
diversity of Grand Prairie streams.   
Watershed Land Cover Analysis 
The results for other sets of dependent variables indicate that both reference and 
larger streams are of higher quality.  It is expected that higher quality streams would have 
less agriculture and urban, and more forest, grassland, and wetland cover.  Only wetland 
land cover seems to hold to these expectations, thus wetland land cover might be a key 
indicator of higher stream quality.  It is important to note that grassland cover could be 
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disturbance related (active pasture) or not (fallow field or ungrazed pasture).  Perhaps 
streams in the Grand Prairie are so severely and vastly degraded that land cover no longer 
plays an expected role in stream quality.   
The land cover analysis was perhaps at too coarse a scale (1:100,000) because the 
land cover in Illinois is so altered that there is little variation across watersheds at the 
landscape scale.  Analyses of this type might be better focused at the reach scale 
(1:12,000) using digital orthophoto quarter quadrangle data.   
Conductivity 
Interestingly, reference streams tended to have higher conductivity than that of 
random streams.  Elevated levels of conductivity can be caused by run-off from pavement 
or asphalt and inputs from waste water treatment facilities, all of which were avoided in 
the selection of reference streams.  Channelized streams are open to the full radiation of 
the sun, and thus may have quite different energy economies than did the more shaded 
reference streams.  Perhaps this has altered the chemistry of channelized streams as well. 
Percent of Fine Sediment Particles 
The measure fine particle sediments describes the percentage of the bottom 
substrate that is composed of sand (0.6-2 mm), silt (0.004-0.06 mm) and clay (<0.004 
mm).  It should be noted that some streams were mostly sandy bottomed and some were 
gravel bottomed.  Sandy bottom streams would naturally have an increased percentage of 
fine particles.  There were no significant differences in size or stream type explained by 
fine sediment.  Increased fine sediment on the substrate often results from runoff, stream 
bank erosion, or substrate disturbance.  This can reduce interstitial spaces needed for 
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refuge or particulate matter accumulation in the stream bottom thus reducing niche space 
and food availability.   
Ratings Scale 
A single multimetric measure of quality ranking for each site based on the three 
stream quality metrics is shown in Appendix 3.  Vast and significant differences for EPT 
and HQI between reference and random streams have been demonstrated.  Additionally, 
several other parameters support reference reaches being different.  This allows for the 
use of these reference data to build numerical criteria and quality ratings for random 
streams.  Figures 24, 25 and 26 show the percentile distribution of reference and random 
streams stratified by size for each metric.  Since there is little difference for EPT, HBI, 
and HQI by size, but mostly by random channelized, it is not prudent to produce size 
dependent criteria.   
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Figure 24.  EPT taxa richness for reference and random streams by size in 
the Grand Prairie Natural Division of Illinois.  Box plots indicate 90th, 
75th, 50th, 25th, and 10th percentiles along with the mean (solid square).  
Small=0-10 m wetted width and large >10 m wetted width.   
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Figure 25.  Hilsenhoff Biotic Index for reference and random sites by 
size in the Grand Prairie Natural Division of Illinois.  Note that the 
value of this index increases with increased disturbance of 
watersheds.  Box plots indicate 90th, 75th, 50th, 25th, and 10th 
percentiles along with the mean (solid square).  Small=0-10 m wetted 
width and large >10 m wetted width.   
 
0
20
40
60
80
100
120
140
160
Large Reference Large Random Small Reference Small Random
H
ab
ita
t Q
ul
ai
ty
 In
de
x
 
Figure 26.  Habitat Quality Index for reference and random sites by 
size in the Grand Prairie Natural Division of Illinois.  Box plots 
indicate 90th, 75th, 50th, 25th, and 10th percentiles along with the 
mean (solid square).  Small=0-10 m wetted width and large >10 m 
wetted width.   
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The mean and standard deviation of the three stream quality metrics 
area shown in Table 13 and were used to establish quality ratings for random 
streams in the Grand Prairie.   
Table 14. Numerical criteria and suggested quality ratings for streams in the Grand 
Prairie Natural Division of Illinois. EPT=Ephemeroptera, Plecoptera, and 
Trichoptera taxa richness HBI=Hilsenhoff Biotic Index, HQI=Habitat Quality 
Index. 
Statistics and Quality 
Ratings EPT HBI HQI 
Mean 18.500 4.841 132.22
Standard Dev 2.662 0.622 13.567
Excellent >18.5 <4.84 >132.22
Good 15.84-18.4 4.85-5.46 118.66-132.21
Fair 13.18-15.83 5.47-6.09 105.07-118.65
Poor <13.2 >6.08 <105.09
 
Excellent, 7.84%
Good, 13.73%
Fair, 31.37%
Poor, 47.06%
 
Figure 27. Distribution of overall quality ratings for 
randomly chosen streams in the Grand Prairie Natural 
Division of Illinois.   
 
 60
Overall, 78.43% of randomly chosen streams in the region were found to be of 
either fair or poor condition, while only 13.73% were of good quality (Fig. 27).  The 
degree of channelization a stream has suffered, especially in terms of loss of pool 
variability and sinuosity, appears to be a major cause of degradation.  This is consistent 
with findings by DeWalt (2004) for statewide random CTAP sites.  In addition, DeWalt 
(2003) found that 85% of statewide random CTAP streams were of fair, poor or very 
poor quality, similar to the condition of Grand Prairie streams.   
In contrast to these findings, the IEPA (2000) reports that most streams are in 
good condition.  For the most part, they lack numeric criteria for macroinvertebrates, 
although a new Index of Macroinvertebrate Biotic Integrity is in the final stages of 
development.   
Reference conditions have been assessed for the Northeastern Morainal Division 
(NEMD) of Illinois.  Both the NEMD and the Grand Prairie have mostly poor or fair 
quality streams, but the causes of stream degradation are markedly different.  Ten 
reference streams were characterized by DeWalt (2002b) who determined that randomly 
chosen streams in the NEMD were mostly (80%) of fair to poor quality based on HBI, 
HQI, and EPT.  In this region, streams north and west of the Chicago Metropolitan area 
were of better quality, pointing to urban run-off as a major cause of degradation.   
Comparison to Other Areas 
 Wang et al. (1997) found that, in Wisconsin, watershed level land use was a better 
predictor of habitat quality and biotic integrity than at the reach scale.  Roth et al. (1996) 
found that this was also true in Michigan.  However, watersheds in the Grand Prairie are 
so uniformly agricultural that little difference can be found between reference and 
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random streams at this scale.  Often times, the only variation occurs at the reach scale and 
may be more important for such highly degraded streams.   
 In contrast to the Grand Prairie, Zwick (1992) found that in Germany, larger 
streams retained higher quality and provided refugia of biodiversity for sensitive insects 
to repopulated more degraded smaller streams.  In the Grand Prairie, headwater streams 
are more readily channelized, thus the best habitat and most diversity of insect taxa are 
found in large streams.  Even in larger streams, there is little representation of highly 
intolerant taxa.  There may be no refugia left in the Grand Prairie for these sensitive taxa.   
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Appendix 1. EPT taxa and abundance taken at 18 reference streams, May 2004 and 2005, 
in the Grand Prairie Natural Division of Illinois.   
1=Ten Mile Creek, 2=Tributary of Friends Creek, 3=Mackinaw River, 4=Middle Fork Vermilion River, 
5=Glenburn Creek, 6=Big Bureau Creek, 7=Baker Run Creek, 8=Vermilion (Illinois) River, 9=Henline 
Creek.  Table continues with additional sites on page 70. 
Taxon 1 2 3 4 5 6 7 8 9 HBI Tolerance 
EPMEMERAOPTERA (Mayflies)           
Baetidae           
Acentrella sp. 0 0 0 0 0 0 0 0 0 3.6 
Acentrella turbida 16 17 0 0 15 3 0 0 6 2 
Acerpenna macdunnoughi 0 0 0 0 0 0 0 0 0 5 
Acerpenna pygmaea 16 1 0 3 0 0 1 0 41 4 
Baetis flavistriga 5 0 17 0 80 1 0 0 5 4 
Baetis intercalaris 2 0 0 23 7 5 15 1 4 6 
Baetis sp.  0 0 0 1 0 0 0 0 0  
Plauditus sp. 66 162 12 0 230 0 8 0 4 4.5 
Procloeon sp. 0 0 0 0 0 0 0 0 1  
Pseudocloeon propinquum 0 0 0 0 15 0 0 0 10 6 
Baetiscidae           
Baetisca lacustris 0 0 13 1 0 1 0 0 0 5 
Caenidae           
Caenis diminuta 0 0 0 1 0 0 0 0 0 7 
Caenis latipennis 221 17 15 16 20 95 31 2 74 7 
Caenis punctata 0 0 5 4 0 0 0 0 0 7 
Caenis sp. 0 0 1 0 0 0 0 0 0 7 
Ephemerellidae           
Attenella sp. 0 0 0 0 0 0 0 0 0 3 
Timpanoga sp. 0 1 0 0 0 0 0 0 0 4 
Unknown sp. 0 0 0 0 0 0 0 0 0  
Ephemeridae           
Ephemera simulans 0 0 0 3 0 0 0 0 0 1 
Hexagenia sp. 0 2 0 0 0 1 0 2 0 6 
Heptageniidae           
Heptagenia diabasia 0 0 0 0 0 0 0 0 0 3 
Heptagenia flavescens 0 0 0 0 0 0 0 0 0 4 
Heptagenia sp. 0 0 0 0 0 0 0 0 1 3 
Leucrocuta hebe 0 0 0 0 6 0 7 0 0 1 
Leucrocuta sp 0 0 0 4 1 10 0 17 0 1 
Maccaffertium exiguum 0 0 9 4 0 0 0 14 0 5 
Maccaffertium mediopunctatum 0 0 0 49 0 0 0 0 0 3 
Maccaffertium mexicanum 0 0 0 0 0 0 0 0 0 4 
Maccaffertium terminatum 5 0 117 28 0 28 0 25 0 4 
Nixe perfida 0 0 0 0 6 0 0 0 0  
Nixe sp. 0 0 0 0 5 0 0 0 0  
Stenacron interpunctatum 83 6 48 12 1 14 0 6 10 7 
Stenonema femoratum 0 0 0 0 0 0 2 0 0 7 
Isonychiidae           
Isonychia arida 0 0 0 0 0 0 0 4 0 2 
Isonychia sp. 0 0 2 11 1 22 2 134 0 2 
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Appendix 1. Continued. 
1=Ten Mile Creek, 2=Tributary of Friends Creek, 3=Mackinaw River, 4=Middle Fork Vermilion River, 
5=Glenburn Creek, 6=Big Bureau Creek, 7=Baker Run Creek, 8=Vermilion (Illinois) River, 9=Henline 
Creek.   
Taxon 1 2 3 4 5 6 7 8 9 HBI Tolerance 
Leptohyphidae           
Tricorythodes sp. 12 0 33 56 0 1 0 19 0 4 
Leptophlebiidae           
Leptophlebia sp. 0 0 0 0 0 0 0 0 0 4 
Paraleptophlebia praepedita 1 8 0 0 0 0 0 0 0 1 
Paraleptophlebia sp. 0 0 0 1 0 0 0 0 0 1 
Polymitarcyiidae           
Ephoron sp. 0 0 0 0 0 1 1 40 0 2 
Potamanthidae           
Anthopotamus sp. 0 0 0 0 0 1 0 0 0 4 
PLECOPTERA (Stoneflies)           
Nemouridae           
Amphinemura sp. 1 0 3 2 12 0 0 0 0 3 
Perlidae           
Perlesta sp. 10 151 117 126 10 0 30 187 10 5 
Perlodidae           
Isoperla nana 14 44 0 0 0 0 0 0 0 5 
TRICHOPTERA (Caddisflies)           
Helicopsychidae           
Helicopsyche borealis 0 0 0 0 0 0 0 0 14 3 
Hydropsychidae           
Ceratopsyche bronta 0 0 0 0 0 0 0 0 0 5 
Ceratopsyche morosagrp 0 0 0 69 1 15 0 2 0 5 
Ceratopsyche sp. 0 0 0 0 0 0 0 0 0 5 
Cheumatopsyche analis 0 0 0 1 0 0 0 0 0 5 
Cheumatopsyche campyla 0 0 0 1 0 0 0 5 0 5 
Cheumatopsyche pettiti 0 0 1 0 0 0 0 0 0 5 
Cheumatopsyche sp. 30 6 66 22 3 22 28 160 0 5 
Hydropsyche betteni 10 0 0 0 0 0 0 0 10 6 
Hydropsyche bidens 0 0 0 2 0 0 0 0 0 3 
Hydropsyche simulans 0 0 4 58 0 0 0 12 0 7 
Hydropsyche sp. 0 0 0 1 0 0 0 0 0  
Potamyia flava 0 0 0 0 0 0 0 7 0 5 
Hydroptilidae           
Hydroptila perdita 0 0 0 0 0 0 0 0 0 6 
Hydroptila sp. 20 1 3 0 9 6 0 0 1 6 
Hydroptila waubesiana 0 0 1 0 0 1 0 0 0 6 
Leptoceridae           
Ceraclea cancellata 0 0 0 0 0 0 0 0 0 3 
Ceraclea sp. 0 0 2 0 0 0 0 0 0 3 
Ceraclea spongillivorax 0 0 0 0 0 1 2 0 0 3 
Ceraclea tarsipunctata 0 0 0 30 0 1 0 0 0 3 
Ceraclea transversa 0 0 0 2 0 0 0 0 0 3 
Nectopsyche candida 0 0 75 20 0 0 0 2 0 3 
Nectopsyche diarina 0 0 0 0 0 0 0 0 0 3 
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Appendix 1. Continued. 
1=Ten Mile Creek, 2=Tributary of Friends Creek, 3=Mackinaw River, 4=Middle Fork Vermilion River, 
5=Glenburn Creek, 6=Big Bureau Creek, 7=Baker Run Creek, 8=Vermilion (Illinois) River, 9=Henline 
Creek.   
Taxon 1 2 3 4 5 6 7 8 9 HBI Tolerance 
Leptoceridae, cont.           
Nectopsyche sp. 0 0 0 0 0 0 0 1 0 3 
Oecetis avara 0 0 0 0 0 0 0 0 0 8 
Oecetis immobilis 1 0 0 0 0 0 0 0 0 8 
Oecetis persimilis 0 0 0 0 0 0 0 0 4 8 
Oecetis sp. 3 0 0 0 1 0 0 0 1 8 
Oecetis sp.a 0 2 0 0 0 0 0 0 0 8 
Triaenodes flavescens 0 0 0 0 0 0 0 0 0 8 
Triaenodes ignitus 0 0 0 0 0 0 0 0 0 6 
Triaenodes injustus 0 0 0 0 0 0 0 0 0 6 
Triaenodes melaca 9 7 0 0 0 0 0 0 0 6 
Unknown sp 0 0 0 0 0 0 0 0 1  
Limnephilidae           
Pycnopsyche sp. 3 0 5 2 1 0 0 0 0 4 
Platycentropus radiatus 0 0 0 0 0 0 0 0 0 4 
Philopotamidae           
Chimarra obscura 0 0 3 0 0 0 0 0 1 4 
Phryganeidae           
Ptilostomis ocellifera 0 0 0 0 1 0 0 0 0 5 
Ptilostomis semifasciata 0 0 0 0 0 0 0 1 0 5 
Ptilostomis sp. 2 0 0 0 0 0 0 0 0 5 
Polycentropodidae           
Neureclipsis sp. 0 0 6 0 0 0 0 3 0 7 
Nyctiophylax sp. 2 0 0 0 0 0 0 0 0 5 
Polycentropus sp. 0 0 0 0 0 0 0 0 0 6 
Rhyacophilidae           
Rhyacophila lobifera 0 15 0 0 1 0 0 0 0 4 
Rhyacophila sp. 0 0 0 0 0 0 0 0 0  
Total Abundance 532 440 558 553 426 229 127 644 198  
Ephemeroptera 10 8 10 15 10 13 8 10 10  
Plecoptera 3 2 2 2 2 0 1 1 1  
Trichoptera 8 5 8 9 7 5 2 7 5  
Total EPT Taxa  21 15 20 26 19 18 11 18 16  
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Appendix 1. Continued with additional sites. 
10=Indian (Vermilion) Creek, 12=Iroquois River, 13=Polecat Creek, 14=Goose Creek, 15=Beaver Creek, 
16=Indian (Fox) Creek, 17=Kickapoo Creek, 18=Big Rock Creek 
Taxon 10 11 12 13 14 15 16 17 18 HBI Tolerance 
EPHEMEROPTERA (Mayflies)           
Baetidae           
Acentrella sp. 0 0 0 3 0 0 0 0 0 3.6 
Acentrella turbida 2 0 0 0 4 1 7 0 0 2 
Acerpenna macdunnoughi 0 0 3 0 0 0 0 0 0 5 
Acerpenna pygmaea 0 1 0 0 140 0 0 0 2 4 
Baetis flavistriga 9 35 13 0 0 1 284 91 4 4 
Baetis intercalaris 3 23 0 0 0 0 0 0 0 6 
Baetidae, cont.           
Baetis sp. 0 0 0 0 0 0 0 0 0  
Plauditus sp. 4 0 39 307 429 0 4 0 1 4.5 
Procloeon sp. 0 1 0 0 0 0 0 0 0  
Pseudocloeon propinquum 4 8 0 0 0 0 0 0 0 6 
Baetiscidae           
Baetisca lacustris 0 0 0 0 0 1 0 0 0 5 
Caenidae           
Caenis diminuta 0 0 0 0 0 0 0 0 0 7 
Caenis latipennis 18 0 355 38 21 28 11 32 57 7 
Caenis punctata 0 0 0 0 0 0 0 0 0 7 
Caenis sp. 0 0 0 0 0 0 0 0 0 7 
Ephemerellidae           
Attenella sp. 0 0 0 1 0 0 0 0 0 3 
Timpanoga sp. 0 0 0 0 0 0 0 0 0 4 
Unknown sp. 0 0 0 0 21 0 0 0 0  
Ephemeridae           
Ephemera simulans 0 0 0 0 0 0 0 0 0 1 
Hexagenia sp. 1 3 0 0 0 1 2 0 0 6 
Heptageniidae           
Heptagenia diabasia 0 3 0 0 27 1 0 0 0 3 
Heptagenia flavescens 0 1 0 0 0 0 0 0 0 4 
Heptagenia sp. 0 0 0 0 0 29 0 1 0 3 
Leucrocuta hebe 0 0 0 0 0 0 0 0 0 1 
Leucrocuta sp 7 1 2 0 0 0 0 44 15 1 
Maccaffertium exiguum 0 56 0 0 0 38 0 0 0 5 
Maccaffertium mediopunctatum 0 0 0 0 0 0 106 0 2 3 
Maccaffertium mexicanum 0 12 0 0 0 0 0 0 0 4 
Maccaffertium terminatum 0 108 0 0 6 241  5   
Nixe perfida 0 0 0 0 0 0 0 0 0  
Nixe sp. 0 0 0 0 0 0 0 0 0  
Stenacron interpunctatum 1 3 28 12 61 24 32 21 10 7 
Stenonema femoratum 0 0 0 1 0 0 0 0 4 7 
Isonychiidae           
Isonychia arida 0 0 0 0 0 0 0 0 0 2 
Isonychia sp. 0 30 0 0 0 7 0 20 0 2 
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Appendix 1. Continued with additional sites. 
10=Indian (Vermilion) Creek, 12=Iroquois River, 13=Polecat Creek, 14=Goose Creek, 15=Beaver Creek, 
16=Indian (Fox) Creek, 17=Kickapoo Creek, 18=Big Rock Creek 
Taxon 10 11 12 13 14 15 16 17 18 HBI Tolerance 
Leptohyphidae           
Tricorythodes sp. 3 0 0 0 0 2 16 2 3 4 
Leptophlebiidae           
Leptophlebia sp. 0 0 0 0 0 0 0 0 0 4 
Paraleptophlebia praepedita 0 0 0 0 0 0 0 0 0 1 
Paraleptophlebia sp. 0 0 0 0 2 0 0 0 0 1 
Polymitarcyiidae           
Ephoron sp. 0 2 0 0 2 0 0 0 0 2 
Potamanthidae           
Anthopotamus sp. 0 0 0 0 0 0 5 0 2 4 
PLECOPTERA (Stoneflies)           
Nemouridae           
Amphinemura sp. 0 0 0 4 1 0 1 0 0 3 
Perlidae           
Perlesta sp. 10 44 2 180 110 151 81 1 4 5 
Perlodidae           
Isoperla nana 0 0 1 2 11 0 0 0 0 5 
TRICHOPTERA (Caddisflies)           
Helicopsychidae           
Helicopsyche borealis 27 0 0 0 0 0 110 0 46 3 
Hydropsychidae           
Ceratopsyche bronta 0 0 1 0 0 0 0 0 0 5 
Ceratopsyche morosagrp 0 0 0 0 0 0 0 0 0 5 
Ceratopsyche sp 0 0 0 0 0 0 4 7 0 5 
Cheumatopsyche analis 0 0 6 0 0 0 0 0 0 5 
Cheumatopsyche campyla 0 0 0 0 0 0 0 0 0 5 
Cheumatopsyche pettiti 0 0 0 0 0 0 0 0 0 5 
Cheumatopsyche sp. 6 55 107 3 6 55 2 6 3 5 
Hydropsyche betteni 2 0 1 0 0 0 0 7 0 6 
Hydropsyche bidens 0 24 0 0 0 37 0 0 0 3 
Hydropsyche simulans 0 36 0 0 0 62 26 0 0 7 
Hydropsyche sp. 0 0 0 0 0 0 0 0 0  
Potamyia flava 0 3 0 0 0 0 0 1 0 5 
Unknown sp. 0 17 0 0 0 0 0 0 0 . 
Hydroptilidae           
Hydroptila perdita 0 0 0 0 0 0 4 0 0 6 
Hydroptila sp. 1 0 11 5 2 2 16 1 0 6 
Hydroptila waubesiana 2 0 0 1 0 0 0 0 0 6 
Leptoceridae           
Ceraclea cancellata 0 0 0 0 0 0 1 0 0 3 
Ceraclea sp. 0 0 0 1 0 0 1 0 2 3 
Ceraclea spongillivorax 0 3 0 0 0 0 0 0 1 3 
Ceraclea tarsipunctata 0 0 0 0 0 0 0 0 24 3 
Ceraclea transversa 0 0 0 0 0 0 0 0 0 3 
Nectopsyche candida 0 12 0 0 0 66 0 0 0 3 
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Appendix 1. Continued with additional sites. 
10=Indian (Vermilion) Creek, 12=Iroquois River, 13=Polecat Creek, 14=Goose Creek, 15=Beaver Creek, 
16=Indian (Fox) Creek, 17=Kickapoo Creek, 18=Big Rock Creek 
Taxon 10 11 12 13 14 15 16 17 18 HBI Tolerance 
Nectopsyche diarina 1 1 1 0 0 0 0 7 0 3 
Nectopsyche sp. 0 0 0 0 0 0 0 0 0 3 
Oecetis avara 0 0 0 0 0 0 3 0 0 8 
Oecetis immobilis 0 0 0 0 0 0 0 0 0 8 
Oecetis persimilis 6 0 8 1 1 0 0 0 11 8 
Oecetis sp. 0 0 0 0 0 0 0 0 0 8 
Oecetis sp.a 0 0 0 0 0 0 0 0 0 8 
Triaenodes ignitus 0 0 2 0 0 0 0 0 0 6 
Triaenodes injustus 0 0 0 0 0 0 25 0 0 6 
Triaenodes melaca 0 0 0 18 28 0 0 0 0 6 
Unknown sp 0 0 0 0 0 0 0 0 0  
Limnephilidae           
Pycnopsyche sp. 0 2 0 0 1 38 34 1 11 4 
Platycentropus radiatus 0 0 0 0 0 0 0 0 0 4 
Philopotamidae           
Chimarra obscura 0 0 8 0 0 0 14 0 0 4 
Phryganeidae           
Ptilostomis ocellifera 0 0 0 0 0 0 0 0 0 5 
Ptilostomis semifasciata 1 0 0 0 0 0 2 0 0 5 
Ptilostomis sp. 0 0 0 0 0 0 0 0 0 5 
Polycentropodidae           
Neureclipsis sp. 0 5 0 0 0 23 0 0 0 7 
Nyctiophylax sp. 0 3 1 0 0 0 0 0 0 5 
Polycentropus sp. 0 0 1 8 0 3 0 0 0 6 
Rhyacophilidae           
Rhyacophila lobifera 0 0 2 3 0 0 0 0 0 4 
Rhyacophila sp. 0 0 0 0 0 0 0 0 0  
Total Abundance 108 492 592 588 873 811 791 247 202  
Ephemeroptera 10 15 6 6 10 11 9 8 10  
Plecoptera 1 1 2 3 3 1 2 1 1  
Trichoptera 7 10 11 7 5 8 11 7 6  
Total EPT Taxa 18 26 19 16 18 20 22 16 17  
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Appendix 2.  Random streams sampled by the Critical Trends Assessment Program, 
1997-2001, in the Grand Prairie Natural Division of Illinois.   
Site ID Site Name County IEPA Basin Name 
Temp 
(C°) DO2 pH 
Conduct 
(µS/CM) 
Approx. 
Width 
(m) 
Channel 
Alt 
023201S Tributary. DuPage River Will Des Plaines 17.5 . . . 0-2m Yes 
024003S Big Bureau Creek Lee 
Upper 
Illinois 32.7 15.4 8.3 534.4 2-4m Yes 
027601S Lime Creek Bureau Upper Illinois 17.1 11.65 8.06 616.9 2-4m Yes 
028603S DuPage River Will Des Plaines 17.9 8 7.64 860 11-30m No 
029003S Roods Creek LaSalle Lower Fox 17.4 12.56 8.3 628.5 5-10m No 
034602S Trim Creek Will Kankakee/ Iroquois 13 8.2 7.17 487 5-10m Yes 
037902S Allforks Creek Putnam Upper Illinois 24.4 12.95 8.32 . 5-10m No 
038201S Exline Slough Kankakee Kankakee/ Iroquois 15.7 9.59 7.22 592.9 5-10m Yes 
038502S Terry Creek Will Kankakee/ Iroquois 17.1 10.33 7.82 613 2-4m No 
039301S Cedar Creek LaSalle Upper Illinois 12.8 16.1 7.88 581.5 5-10m No 
041901S Granary Creek Kankakee Upper Illinois 15.7 8.3 7.24 590 5-10m Yes 
045401S 
Tributary 
Gooseberry 
Creek 
Livingston Upper Illinois 16.1 7.5 7.23 402 5-10m Yes 
048102S Tributary Little Beaver Creek Kankakee 
Kankakee/ 
Iroquois 21.5 13.09 8.04 . 5-10m Yes 
048602S West Branch Horse Creek Kankakee 
Kankakee/ 
Iroquois 16.7 10.17 7.98 448 5-10m Yes 
049001S Baker Run Creek Livingston Vermilion 13.7 9.5 7.48 577 5-10m Yes 
049201S Mole Creek Livingston Vermilion . . . . 2-4m Yes 
050802S Prince Run Creek Peoria Spoon 16.1 9.39 7.75 . 2-4m No 
050903S Kickapoo Creek Peoria Middle Illinois 13.6 9.93 6.08 699.5 5-10m No 
051501S Prairie Creek Iroquois Kankakee /Iroquois 20.5 8.8 7.61 680 2-4m No 
052701S South Branch Crow Creek Woodford 
Upper 
Illinois . . . . 5-10m Yes 
052907S Dry Creek Woodford Upper Illinois 21.2 11.44 8.32 646.8 2-4m No 
055201S Prairie Creek Iroquois Kankakee/ Iroquois 19.7 10.77 7.92 . 0-2m Yes 
056601S Partridge Creek Woodford Upper Illinois 12 11.5 8.09 678 5-10m No 
058401S Shavetail Creek Iroquois Kankakee/ Iroquois 17.6 11.92 7.25 533.2 2-4m Yes 
061601S Sugar Creek Iroquois Kankakee/ Iroquois 14.8 13.04 7.71 556.9 11-30m No 
062301S Walltown Drainage Ditch Ford 
Vermilion 
(Wabash) 16.6 12.57 7.65 688.3 2-4m Yes 
063002S Six Mile Creek Mclean Mackinaw 14.7 11.41 7.55 702.3 5-10m Yes 
063303S Lick Creek Tazewell Middle Illinois 14.9 10.32 7.83 . 2-4m No 
065901S Wall Town Drainage Ditch Ford 
Vermilion 
(Wabash) 13 11.85 7.64 665 5-10m Yes 
066401S Money Creek Mclean Mackinaw 19.8 12.63 7.84 . 2-4m Yes 
066613S Rock Creek Mclean Mackinaw 24 2.3 7.16 760 0-2m Yes 
071203S West Fork Sugar Creek Tazewell 
Salt Fk, 
Sangamon 27.3 13.5 . 650 2-4m Yes 
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Appendix 2. cont. 
Site ID Site Name County IEPA Basin Name 
Temp 
(C°) DO2 pH 
Conduct 
(µS/cm) 
Approx. 
Width 
(m) 
Channel 
Alt 
073901S Sangamon River Champaign 
Upper 
Sangamon 12.4 12.2 . 507 11-30m No 
074101S Little Kickapoo Mclean 
Salt Fk, 
Sangamon 21.6 8.5 7.85 709.5 2-4m No 
077001S Bean Ditch Vermilion Vermilion (Wabash) 10.9 9.73 6.97 574.6 2-4m Yes 
078701S Sugar Creek Logan Salt Fk, Sangamon 24.8 10 8.1 566.9 5-10m No 
085602S Copper Slough Champaign Upper Kaskaskia . . . . >30m Yes 
090003S Lake Fork Creek Piatt 
Upper 
Kaskaskia 10.2 9.6 7.45 555.8 2-4m Yes 
090301S Sangamon River Piatt 
Upper 
Sangamon 20.1 7.78 7.97 701 11-30m No 
093401S 
East Fork 
Embarras 
River 
Champaign Embarras/ Mid Wabash 22.8 . 7.34 660 0-2m Yes 
093601S Black Slough Champaign Embarras/ Mid Wabash 22.8 . 7.34 660 0-2m Yes 
093803S East Lake Fork Ditch Champaign 
Upper 
Kaskaskia 11 9.9 7.31 570.2 5-10m Yes 
101704S Neutral Ditch Moultrie Upper Kaskaskia 20 13.46 8.18 436.6 0-2m Yes 
104103S Sugar Creek Edgar Embarras/ Mid Wabash 14.1 16.02 7.76 528.3 0-2m Yes 
104202S Hickory Grove Creek Edgar 
Embarras/ 
Mid Wabash 11.3 12.45 7.62 581.6 5-10m No 
106801S Bolin Branch Creek Moultrie 
Upper 
Kaskaskia 11.1 13.1 7.61 693 2-4m Yes 
109302S 
Little 
Embarras 
River 
Coles Embarras/ Mid Wabash 8.8 10.16 7.93 630.7 5-10m No 
110509S Asa Creek Moultrie Upper Kaskaskia 18.6 7.14 7.14 714.5 5-10m No 
111701S 
North Fork 
Embarras 
River 
Clark Embarras/ Mid Wabash 13.8 13.1 8.38 595.2 5-10m No 
116603S Embarras River Coles 
Embarras/ 
Mid Wabash 16.3 8.7 7.93 558.9 11-30m No 
173601S Crooked Creek Mclean Mackinaw 15.2 . 8.19 306.6 5-10m Yes 
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Appendix 3: Calculation of multimetric index and overall quality rating for randomly 
chosen streams in the Grand Prairie Natural Division.  
Site ID Site Name EPT(0.4) HBI(0.2) HQI(0.4) Overall Rating 
023201S Tributary DuPage River 4 1 4 3.4 Fair 
024003S Big Bureau Creek 4 2 4 3.6 Poor 
027601S Lime Creek 4 4 4 4 Poor 
028603S DuPage River 2 1 2 1.8 Good 
029003S Roods Creek 2 2 2 2 Good 
034602S Trim Creek 4 4 4 4 Poor 
037902S Allforks Creek 4 4 2 3.2 Fair 
038201S Exline Slough 4 3 4 3.8 Poor 
038502S Terry Creek 1 1 2 1.4 Excellent 
039301S Cedar Creek 4 2 4 3.6 Poor 
041901S Granary Creek 4 1 4 3.4 Fair 
045401S Tributary Gooseberry Creek 4 3 4 3.8 Poor 
048102S Tributary Little Beaver Creek 4 4 4 4 Poor 
048602S West Branch Horse Creek 4 1 4 3.4 Fair 
049001S Baker Run Creek 4 1 4 3.4 Fair 
049201S Mole Creek 3 1 4 3 Fair 
050802S Prince Run Creek 4 4 4 4 Poor 
050903S Kickapoo Creek 4 4 4 4 Poor 
051501S Prairie Creek 4 1 4 3.4 Fair 
052701S South Branch Crow Creek 4 4 4 4 Poor 
052907S Dry Creek 4 2 2 2.8 Fair 
055201S Prairie Creek 4 1 4 3.4 Fair 
056601S Partridge Creek 4 4 4 4 Poor 
058401S Shavetail Creek 4 2 4 3.6 Poor 
061601S Sugar Creek 1 4 2 2 Good 
062301S Walltown Drainage Ditch 4 4 4 4 Poor 
063002S Six Mile Creek 4 3 4 3.8 Poor 
063303S Lick Creek 3 3 1 2.2 Good 
065901S Wall Town Drainage Ditch 4 4 4 4 Poor 
066401S Money Creek 4 3 4 3.8 Poor 
066613S Rock Creek 4 4 4 4 Poor 
071203S West Fork Sugar Creek 4 2 4 3.6 Poor 
073901S Sangamon River 3 2 1 2 Good 
074101S Little Kickapoo Creek 4 1 3 3 Fair 
077001S Bean Ditch 4 4 4 4 Poor 
078701S Sugar Creek 1 1 1 1 Excellent 
085602S Copper Slough 4 4 4 4 Poor 
090003S Lake Fork Creek 4 2 4 3.6 Poor 
090301S Sangamon River 1 2 1 1.2 Excellent 
093401S East Fork Embarras River 2 1 4 2.6 Fair 
093601S Black Slough 2 2 4 2.8 Fair 
093803S East Lake Fork Ditch 4 2 4 3.6 Poor 
101704S Neutral Ditch 4 1 4 3.4 Fair 
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Appendix 3, cont. 
Site ID Site Name EPT(0.4) HBI(0.2) HQI(0.4) Overall Rating 
104103S Sugar Creek 4 2 4 3.6 Poor 
104202S Hickory Grove Creek 3 4 3 3.2 Fair 
106801S Bolin Branch Creek 4 1 4 3.4 Fair 
109302S Little Embarras River 1 2 1 1.2 Excellent 
110509S Asa Creek 4 2 3 3.2 Fair 
111701S North Fork Embarras River 2 2 3 2.4 Good 
116603S Embarras River 1 2 3 2 Good 
173601S Crooked Creek 3 4 4 3.6 Poor 
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